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ABSTRACT 

A feasibility study vas ai»ed at developing a. 
^rategy for iaplenyenting and utilizing ,the job analysis methodology 
which resulted fro*' the Health Services Mobility Study (HSHS) , : 
particularly as it/ can be applied to the field of diagnostic 
radioloqy* (The HSMS method of job analysis "Starts with task 
descriptions analyzing- the tasks that make up a job. The tasks are* 
then rated (scaled) for their skill atod kncwledge requirements and 
arranged in groups according to their levels of skills and knowledge. 
This makes it po/ssible to design job ladders based on similarities of 
task content, arranged in rising hierarchies of tasks according to 
the level of difficulty. This also forms the basis for developing 
curriculum objectives that^ are related to what ds done on the job, 
and designing Educational ladders ths^t parallel the job ladders.) 

interviews with potential users -and tborCugh- 
\t potential areas of implementation of .the HSMS 
!t, was concluded that the methodology can be used in 
ler work areas to dev'elop critiera for (1) identifying 
•5"ducati6nal preparation^ required ^t different levels, 
' (2). describi/ng and evaluating job performance, and (3) for developing 
criterion- referenced ^ests with content validity to meet Equal 
Employment Opportunity Qommission guidelines. Recommendations for 
^tmaediate, p^ntermediate, and long-range applications of the HSMS 
methodology were made* Half of thip^ report is contained in an 
appendix w/hich includes general statements on HSMS, descriptions of 
use of HSMS task data, HSMS methodology and application in diagnostic 
xadiologyl examples of task descrlptioli and curriculum objective 
sheets^ and explanations of HSMS curriculum olfj^tives and how they 
can be u$ed. (BL) 
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\. SUMMAWf AND* RECOMMENDATIONS 

"^e .Health Services Mobility Study, begun In 1967 and ^^fflp+eted In 
1977, Started wlth an analysis of the barrier^ to occupational nx>blllty 
and evolved Into a scientific, concise but'^expHcl t, behavior-oriented 

» V - ' * - V 

I * 

methodology ipor describing and scaling tasks, designing parallel job and 
educational ladders, and deVelK>ping instruments for evaluating jobjper-^ 

formanc^* The flpal phase of the project represented an application of 

* * % ' 

V this methodology In the analysis of one funct I onal • heal th firfa. 

r • ^* • . ' . * * ^ ^"^^ 

The Department of Labor, the primary sponsor* of the Health Services 
» ♦ • 

Mobility Study, gave a grant to the private, non-profit organization, , J 
Health and Education Resources, Bethesda, Maryland, to examine the feasl- 
^filflty and utilization of the HSMS findings. It Is our conclusion that 
the* HSMS methodology has valuable applications not only In the field of ^ ^ 

health but potentially for all work fields. The methodology developed ^ ^ v 
to pVan rationally for the career mobl 1 l ty of health personnel through 
Improved jot structures and parallel educational modules evolved Into^ ^ 
methodology that 4>rovlded much more than was originally anticipated. The 
meticulously detailed, behavior-oriented task analysis base of the meth- . 
odology l^as created a useful tool for managers, educators, employee" rep- 
resentatives and ^advocates. . It Is a highly efflttlve tool for restruc- 
turing jobs, creating more flexible employment patterns, Including new 
job levels*, using personnel more effectively, opening -educational and 
training opportunities through.a more cost-ef fettl ve modular de.slgn,^and 
Imjjroving evaluation of applicants for jobs ijnd their pejformanc* In those 
. Jobs. ,■' ' . ' . ^ ' 
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As a result, the HSMS. method can become a system for ^iwnl torrl ng 
costs and the quality of. the product or service. Industry Is keenly 
'aware that the key to meeting required stanc/ards fof production, quality, 
and control is the performance of the Individual -worker. The HSMS 
methodology provides highly effective tools to Identify the job and 
increase the ski Us, knowledge, and motivation of the worker* It has 
also dfeve loped effective quality assurance and safe practices programs 
so explicit thdt waste can be pinpointed and costs monitored and con-^*^ 
troNed* 

The HSMS methodology differs -from other task analysis approaches 
In that Tt is developed in greater detail and' Is wider In Its scope. 
The method, Is effective and comparati vely jsasy to learn. Manuals have 
been developed, based oh application of the method to the fLeld of dlag* 
nestle radil^gy, that shov^kteg' by Step how jobs within an organization 
can.be defined clearly and restructured where necessary to Increase pro- 
'ductlylfy^ The\HSMS has developed curflciila models In the radiologic 
sciences and a manual that'descrlbes how to develop a curriculum for a 
training or education program related to the performance requirements 
of a. particular work area. * . 

The Health and Education flfesources staff recommends a S<arlety of • 
applications to be demons tr^ted\ In Implementation projec^ts designed to 
Involve broad groups and large systems and to achieve national awareness 
of the brpad.and specific values' of the Health Services Mobility St^y. ^ 



These recommendations Include Immediate short-range Implementation proj- 



• ects In radlprlogy departments of medical tenters and large hospital 
systems. Intermediate applications. In other hospital departments, and 
long-rangd appl I cations In the fields of health,- education," credential I r 

and In other work areas. 

It Is further recommended thrft the first and sustaining commitment 
for-support and funding of Implementation demons ti;^t Ions come|^from the 
Federal Government through the .Department of Health, Education, and 
Welfare and the Department of Labor, \lnltlal support should come In thi 
form of a niltlonal Invitational workshop-conference for pjatentlal parti- 
clpatlng organizations, systems, and agencies, brougtit together for the 
purpose of planning specific Implementation projects, f^ederal support 
should be continued throogh the funding of the selected prdjects. ^ 



INTRODUCTION 



In the past decade, high attrftl'on rates and lack of upward mobility 
oppprtOnl t i6s for health personnel have been a Wjor concern. Solutions 
have been sought to overcpme artificial educational ahd credentia 1 Ing ' 
obstacles that inhibit advancement and to^efiminate duplicating or over- 
lapping job functions"*' and titles and redundant training requi rements. 
Today, this concern has broadened to encompass the rapidly rising costs 
of health care and the growing demand fprgreater accountabH i ty| and ) 
quality asslurance* \^ ' • 

During this d'ecade,^the Health Services Mobility Study (HSMS) has 
b^en conducted as a research and demonstration project to develop methods^ 
of facilitating mobility, flexibility and more effefctlve use of health *^ 
services workers. Under the direction of Dr. Eleanor Gllpatrick of Huntei: 
College In N<2w York City, >^SMS has cieve^loped a sophist! cated, hlghly^de- 
tailed, behavior-oriented methodology for job analysis", occupational 
structuring,, and parallel curriculum design. The research setting was 
the^health fleW; but broader applFcatlon can be made to other work fields. 
Comprehensive research and technical reports, including manuals for apply- 
Ing the methodology, have been published by the HSMS. The project has/ 

been' funded at varying times by the Office of Economic OpportunI ty , th« 

< — 

/ 

Department of Health, Education, and Welfare, and the Department yf Labor, 
w|>th OOL serving as principal funding agency.* ^ . 

Implementation of the HSMS method<>logy offers the poss lb 1 1 1 ty ol 
realigning job structure^> creating fnore flexible employment ^^at terns , 
and designing modular educational programs so that Individual's can l^arn 

i ; ' 

to perform at appropri ateAlevels , In response to s'tated employment needs. 



md ttien build on experience and further study to advance to*:higher levels* 



At\the same time, employers can pri>vide more effec.tlv^ supervision and 
'dcfil^v% greater accouQtabf 1 i ty by using HSHS methodology to develop 
crl te^^lo^-refe^::en<:ed Instruments For measuring actual performance on the 
job. \ \ / 

m^ke it 



^chanisms 



pos$^lbl^~ for health care facilities and 
-1 «^ 



agencies hp nonltor and contain posts and achieve, qual 1 ty patient care 
more effictynftly. This;can be accomplished by alloc^ti«g personnel to 
le.vels at wh\l ch\ they can perforrti most efiFectively and by reducing the , 
human error ^ctor through detailed task descriptions th^t state Job 
expectations €?xpl\cl tly tpgetffer with In-service education and quality 



assurance p-rognamsv Thus it 1^ possfbli to control the waste#of time - 
and materials ciuse^i'by repetltl^on of Incorrect procedures an*d damage- to 
expensive eiiUlpmenfA In addition, i^rOvi.ding more ^^fc^^s^t+^f action and ^ 



o^>portunity for advMcement through more realistic job structures can 
reduce costly personnel turnover,; . 



R^presen^^ti ves of government agencies, professional medical and 

• ■• ' : \ ■ , < 

health organizations ^ acBdemic institutions, and others with knowledge of 
or Interest jn these problems afe^ In general 'agreement that HSMS findings 
have important applications for^ t^e health field and valid potent! al , jm- 
plications for other ocqupation9|^ iareas* They have, however, expressed a - 
need for the development of realistic strategies for ytllizlng the output* 

•V^' ' ^ ■ , ■ 

and implemenrti ng the methodology'pr^ctical ly and eponoml cal ly • . 



III. THE FEASIBILITY STUDY ' • ' • 



In August 1976,, Health and Education Resources (HER), a pri vate "non- 

profit 6rganizatton located In Bethesda, Maryland, presented a proposal^ 

■ - ^ * 

to the Office Of Research and Development of the Employment and Training 

Admin 1st rat Ton, Department of Labor, fo> a feasibility study, to devfelop 
strategies .for i mpUmentatloh anif uti 1 ization of the HSMS findings. HER 
Staff had previously vbeen involved in task analysis and proficiency exam- 
Inattron development In allied health arid had followed the progress of the^' ' 
HSMS project over the years and recognized the contribution the HSMS find- 
ings could make to the health field. The grant was awarded to HER In 
December 1976 for a six-month period, ahd later wa^ extended to December 
1977 to broaden the scope of- interviews amoT)g possible participants In 
potential Implementation strategies. ^ . , ' . ' 

The charge to* Health and Education Resources was (l) to pjrcpare con- 
*cise Summary Fact Sheets on the HSMS output for use In dlscussjng practical 
applications with potential users, (2) tb consult with representatives of 
professional organizations, hospitals, educational institutions, and govern- 
ment. agencies in order to obtain their views as to the fcJasIblllty of Im- 
plementation and^the degree of their interest and possible support for 
such implementation, and (3) if found feasible and' appj ixable , to develop 
strategies for realistic and practical implementation 4nd utilization 
prx)jects in the healt;h field. Including diagnostic radlok)gy, the functional* 
field to which the HSMS methodblogy had b\een 'appl led; 

The feasibility study began wi th a*^ thorough revIeW by project staff 
and a consultant in educational technology of HSMS output, both through 
reading published reports of the Study "and meetings with Dp, Gllpatrick ' '-^^ 
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to discuss the ftTntfmjs- d i ic l i netliodol oyy I n det ail. .Oth e r 1 1 t era t ure -pgr- 
tatning to task analysis and related subjects was- studied also to provide 
further background, 

A series of Summary Fact^ Sheets were then prepared, describing all 
aspects^af HSMS ^netfiodoTogy and-its application In diagnostic radiology, 
with examples of representative task c^scrlptlons and seal I ng' Instruments 
The Fact Sheet ^topics covered a generaKdescrl ption of HSMS;- hqy/ to use 
HSMS task data to restructure jobs and develop career ladders; how HSMS 
methodology can be applied to a functional afea; results of the HSMS ap- 
plication fn diagnostic radiology; and how task descriptions and currlcul 
objectives are developed. (A full set of the Fact Sheets Is attached as 

Appendix K) ' \ ^ ' , . 

0^ \ 

At the*same time, an exten^sJr^^eJM^of Individuals ta be^ntervlewed 

was prepared, and arrangements were made to meet wUh them In Washington, 
New. York, Chicago, New Haven, and Princeton^ These tn'cludeti Jndl vlduals 
In Federal, State and locel governments; hospjtal administrators and di- 
rectors of radiology departments; radiologists^; radiologic technologists; 
educators;' and representatives *of professional societies,, hospital assocl 
tlons^ labor unions, anM predentTal Tng and testing organiziitlons. The^ 
national meeting of the) American Society of Radiologic Technologists 
'provided a meeting groun-d for discussions with a number of radiologists 
and radiologic technologists from many paj^ts of the country, Inijthe'r _ 
cases, interviews were held by telephone or views were obtained thVough 
>*ritteh correspondence. (A full fist of people contacted Is attached as 
Appendix 2.) * * ' , / * * 

The Interviews were carried out as l/i-depth dlst;usslons of HSMS' 



methodology and findings, In some |:asep/ 1 ntrbduci ng- i ndi viduaUs to HSMS* 



ling those already knof^ledgeable 



,for the first time, in other cases 

up to date on recent accompl i shrt)ents ^dlpubllshed output^ especially on 

the HSHS functional appl i catibn. i n radiology, Jhe Interview^ elicited 

♦ interest in the details of HSMS task /analys i s methqdology aiid enthusiasm 
# « » / • / , • 

for its potential utilization, Ther^ was fairly uniform agreement that 

the HSHS findings are usable and ha>/e.a practical value in/a number of . 

areas, particularly performance standards, career, and .eduqfat'ional ntobility, 



curriculum development, credential Ing, and quality assurahce, , • - 

^. < . ' r .* 

Hospi tals .expressed a strong concern foY: potential use of HSMS .in 
-'^several areas: cost-effective use of personnel, reductjon of was$e,'meet- 
Ing federal reimbursement requirements,* and union negotiations, they 
exp'r^sed little real concern wi th^ provi di ng job-satisfaction or equal y 
employment oppor^uni ties ,>ut did recognize the possible use of HSMS for^ 
* more. effective screeni^ng fp.r employment and promotion, evaluating perform-* 
' ance on the job, dnd providing job-related in-service programs. 

Educators viewed the task analysis base for the HSMS criterion- 
referenced curricula as a logical iarid effective way to'develop realistic 
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curricula, testing instruments, and credenti^Mng standards ,r., Crddential- 
Ing agencies saw the "potenti a 1 for selecting cri'ter i a ' for tests to eyaluate 
competency. In facjt, the Bureau pf Radiologic Technology, Mew yo>k State ; - 
Department of Health, }s using the' HSMS materials as the basis for revlsi^ng** » 
th^ State's approved curriculum; ^ The American Registry of Radiologic Tech- 
nologlsts is- using the materials as a resource for the revision of the 
Registry test to a cr.i ter ion-bas.ed instrument. Health professionals, par-^ 
tlcularfy In the radiologic sciences, expressed positive interest in and 
support for implementing HSMS findings primarl ly ' for raising the standards 



4n educatiqn and job performance^ * 



^Federal -agency representatives expressed i,nterest in utilization of 



HSMS methodology for safety and quality assurance, health manpower edu- 
cation and ^trai ni ng, credential i ng» containing health care costs, and 
develdjjing an accurate way of measuring performance and cost of services I 

Key qi^^tions pose]d iy those interviewed were how Fmplement^tion 
projects woul<j affect an institution directly, how they coul^ be carried 
out most efficiently and without disruption to existing programs, what 
assurances they*could have of support" and cooperation, and what funding 
would b& available from whom: Unti 1 -answers can be given to these>t|ues- 
tions, the roles, qualifications, affiliations, t nterreTationships, and 
definite commitments for participation in implementation cannot fully 
deiermined. 

Project staff «also met with DOL and pHEW representatives in a sm^l 
group meeting to review the' results of the interviews and to explore* the 
possibilities of support for implementation strategies* Those attending 
were William Throckmorton, Employmeoi snd Training ^^inlsiratlon, DOL, •/ 
projec^t officer; Thomas D. Hatch, Dl rector, -and Joseph Kadlsh, Associate 
Director, Division of Associated Health Professions, Bureau of Health Man- 
pj^Vr, DHEW, which had Supported an earlier phase of HSMS; Archer Copley, 
Acting Director, and John C. Clark, Deputy Director, Division of Health 
Services Research and Analysis; National Center for Health Services Re- 
search, DHEW. The conferees suggested that the H§MS findings might be 
demonstrated in a large health deUvery system such as Tthe Public Health 
Service, Veterans Admlnlstt^ation, or mlj i taYy^hospUals , possibly devising 
a separate project to determine the cost-saving potential of HSMS methods." 

The conclusions and recommentjations presehted in Section V evolved 



directly from the interests, concerns and potential support expressed by 
those IntervJewed during the course of this feasibility study. 



r 
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' STUDY^^^ 
>I1 1 ty sVudy 



THE HEALTH SERVICES MOBILITY 

The Health Services Mobility s\udy began In I967 "as a project funded 
by the Office of Economic Opportunity to investigate the Impediments' to 
tipward occupational rnobllity in New York Ci ty munlcl pal hospitals and to 
suggest means of overcoming those obstacles, -After studying the problems 
of skl.il shortages and' credential Irig, the project then undertook to design 
a method. to promote occupational mobllJty by tying curriculum design to 
job and task requirements In an Interrelated system. Subsequent phases 
were funded by the Manpower Administration (now Employment and Training 
Administration) of the Department of Labor, the principal sponsor; and by 
the Healt-h Services and Mental Health Admini stratioa and the Division of 
Allied Health. Manpower (now DIvIsIon of Assoclati^djiealth Professions) of - 
the Bureau of Health Manpower. of the Department of Health, Education, and 
Welfare. .HSMS'was sponsored by the City University of New Yprk through Its 
Research -Foundation, and the Hunter Col lege^ School of Health Sciences, 
'where the HSMS' Director, Dr. Eleanor Gllpatrlck, holds^the post of Asso- 
date Professor of Economics, y . 

HSMS developed, fle\d tested, and aTpplled-a job analysis method that 
Incorporated task Identification and description, rating of tasks for 
skill and knowledge requirements, and grouping of tasks j nto .1 nterrelated 
hierarchies*. The method includes pVocesses for using t^sk data to design 
job ladders, develop curriculum objectives anci educational ladders parallel* 
Ing Job ladders, and construct evaluation Instruments and *prof l^clency tests. 
The HSMS method was pilot-tested In'an ambulatory care community health 

* 

center and given a fulHscale application I n" dlagnost Ic radiology. Including 
physicians' tasks. A shortened version of the method was subsequently 



developed and applied In radiation therapy/and diagnostic ultrasound to the ^ 
technologist, techrtlcian, and aide funcinons. A curriculum has been developed 
for these three level? In diagnostlc/radlologyv / 

A-brlef description of HSMS afethodology is 'given on the following pages. 
Recent publications of HSMS de^ribe In de£ai 1 coinponents of the HSMS method 
of task ar^alysls, job ladde/ des Ign, and currlcuTum development for use as 
a system or In part to s^ucture wo^, evaluate work performance, develop 
;job ladders .and latti^l^ ,^ des Ign Job-related educational programs and/or 
create workrrefated/test Insxru?<)ents. (AH HSKS pui)l ications are listed In 
th^ Stirrtmary Fact/Sheets in Appendix 'V. Bibliographical materials used by 
the HSMS durln/ the study period and by the HER feasibility study staff 
'are given Ir/Appendix 3 to provide full reference^ for those wishing addl- 
tlonal backgroqnd Information.) . ' ^ . 

Hotf It Is Done 

The HSMS method begins with the Identification and description of a 
task,**which ts viewed as a work activity in which the "performer'* combines 
technology/ khdwl edge, materials, and equipment with skills to-produce units 
of output.. The steps or elements of the* task are described in logical se-^ 
quence and include other acceptable ways of doing the task and^ossible 
contingencies. HSMS guidelines enable those who are not practi tioners vof 

* Or. fiiipatricK defines a task as follows: "A taskMs a series of work 
activities (elements) which are needed to produce an identifiable output 
that can be Independently consumed or used, or that cao be -used as input in 
a further stage of production by an irWiv^dual who may or may not be the 
performer of the task...*Th^ component steps of a task are its elements. 
They include the steps needed,;to initiate the task, oarry it out, and ter-- 
mlnate lt. The elements are t^e individual small un^s of work., whether 
physical and/or mental, which produce th^iroutput.'* This definition differs 
somewhat from that of other task .analysis melhofdol ogles which identify each 
basic eVement of work behavior as a tairk. * 



an occCipat4on to serve as task analysts and 'i ntervlew '^performers!* about 

^ ' . - • V 

theliv tasks. They can then develop. descriptions written jn objective 
behavioral terrrjs, includl^ng the output of the task, matcirials or tools 
used, reel plents- and co-workers involved, and a step-by-*6tep listing of • 
all the elements of steps In the task. A knowledgeable^ task analysis 
♦director makes a literature search and reviews task Idjentl f Icatlons for 
d{s4:repancies and omissions. Critical review^by outside professionals 
checks correctness of language and sequence and assures that the-tasks* 
reflect national standards of practice. • 

^ fn the shorter HSMS method recently devised for Institutions with 
limlteVi time and resources, some task descriptions are used as models when 
a series of tasks are similar in basic structure. Other related tasks are 
then given .only In summary form, referring back to the^ models for the de- 
tails. . . * 

.The HSMS method provides scales for rating the tasks- on the skills 
* * 
and knowledge required to carry out each task. ,HSMS defines a skill as a 

teachable behavioral attribute "displ ayed. when a persorT carries out a mental 

or physical activity In performing a task. Knowledge is defined as the 

detailed I riformat lon^,,,^f^ts , concepts, and theories that are' parts, of, 

specif ic/lsclpllnes/or subject areas, andjnformatlon on how things func-> 

tlon and/or how to use them. Skills requi re practice If they are to be ' 

Iq^rned; 'knowledge Is learned primarily through dldac^tlc means. 

Sixteen skf-lls are Identified by HSMS: three are maowal, two ar^ 

interpersonal, three relate to precision In the use of language, two deal 

with decision making, four cover general Intel ledtu^1 skills, and two are 

Vcspons ibi 1 i ty skills related to recognition of the consequence.s of err*or 

. • . . ■ V . . 

» 
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in task per fo(Tnance. The HSMS method assumes that the activity used. In 
performing a task can be evaluated ^for the degree and aiTK>unt of *skl11 it 
requtlres, and that jthe skills cap be learned In increments. HSMS also 
has a scale ^for task frequency/ Cor u^e In a,fipecific Institution. 

* A similar scaling method Is used jto measure tasks for knowledge, using 
a taxonomy of knowledge categories In natural sciences, .engineering and ^ 
technology, social sciences, mathematics, humanities and the arts, and 
miscellaneous disciplines. The principles for the kftowled^e scale involve 
the amoiint of knowli^dge and the depth of understanding needed in -t'he cate- 
gory. A scale value attached to a task Indicates that knowledge In that 
category Is corjlclousl-^ applied to some degree and that it is learnable 
and can thus ie included In a curriculum. 

, , WJvBn the tasks have been scaled for skill and knowledge requi rements , 
the HSMS, method uses a statistical technique cal led factor analysis, in , 
conjunction wl th ^a computer process, to assign tasks to groupings with re- 
lated skills and J<nowledges.* Thus*^ tasks'requi rl ng similar skills and ^ 
knowledfle at similar scale values are assigned- to cprresponding and ^pprcr 
pr.Iate Job levels.' These groupings ^ire then used to recommend Job lackers, 
which are arrangements of jobs In promotional steps derived from the task 

* A ratfbnale for the statistlcar>rocedure5 uti 1 l2ed by HSMS In^Its task 
analysis method, was prepared^at the suggestidn of the HSMS^Advlsorv Panel, 
by Dr. Elirl E. Davis, former Chief Consultant of HSMSj^n January 1976, 
entitled! •'Some Notes on the Statistical Method Utilized by the Health. 
Services Vtobi II ty Study, Including ^.detailed bibliography. Two Inde- 
pendent scholars In research methods and statistics -were asked to judge 
the appr:oprlateness and intrinsic worth of the methodology. They were 
Philip R.:Merr^fie^d, Professor of Educatlqnal Psychology at New- York Unl- 
virsfty, aHd.Mark J. Appelbaum, Associate Prpfeskor of Psychology and Asso- 
date Dean of the Graduate Schbol , University qf North Carptlna at Chapel 
H'lU. Tlrese papers are being pub 1 1 shed in an HSMS Research Report. 



groups. In diagnostic radiology, for example^ the HSMS job ladder re com- / 
menddtions show a quality assurance career line from aide to technician 
and then*to radiologic technologist or radiation physicist; a patient care 
''career line moves from aide and technician to radiologic technologist or 
to clinical or emergency care nursing specialties. Job lattice recommehda- 
ttons offer crossover and promotional options to alternative specialties. 
The quality assurance and patient care technicians both have sufficiently 
transferable training that Is relevant (although different .in each case) 
^or continuing towards radiologic technology as well as towj^ds^ physicist 
or nursing occupations. Individuals can make a decision at' the entry , 
level to change direction from machine-oriented to people-oriented work 
according to their own. needs, Interests, and abilities, without wasting 
much training Investment. . ' 

In this way, it Is possible to avoid unnecessary overlapping of •t^sks 
.and uneconomical assignment of low- level "tasks to hlgher-levjel titles. At 

the siime time, the individuals training for and experience In a job at 

• ft 

one level Is preparation for the next higher level within a related category. 

This Is. a key advantage of the KSMS m;ethod, partlculaYly in the health field. 

• The HSMS task data and analytic techniques make It possible to specify 
a set of educational object l^vesvoffer a structured set of Intended leajrn- 
Ing outcomes In the form of cur r leu I jjm objectives, and arrange these to 
provide an educational ladder. The task descriptions can be used as in- 
structlonil materials In aij, educational program. The curriculum objectives 
describe what Is Jto be learned to perfonii each task, specifying the type 
of skill or the area of knowledge to be mastered^ the level of competence 
and the task actlyltles In which the dontent giust be d<ftnonstrated or applied. 



presenting thd work behd^{^ In combination with the skill or knowledge 
discipline tn the curriculum objectives; the method assures Job relevance, 
ah academic context , jand.a focus on the desired end product* 

The HSHS curriculufn objectives also prc^vide mate^rials for $e1e|:tioh 
of prof icfency'^ test* i terns , thus providing tests w^th buiU-in content 
viiltdity to measure competence in a particular work-related skilLor knowl- 
tdqe at a known S eve 1 of difficulty. The tests can*;thus be used to evaluate^ 
stiKient performance, diagnose inadequate curriculum content, give ^redit 

for advanced standing, ^pd make possible greater employabi 1 i ty for graduates. 

• * * > 

If the same base were used for credential ing in one* ocdupational fieldT 
with schools across the country ustng similar curriculum objectives, the 
Mobility and, employ fib t U ty of personnel in the field^cross state borders 

, r 

would be enhanced. ♦ * , ^ " * \ 

Task descriptions reflecting actual and/or desired Job performance . 
'can also be used tq develop instruments to set specific departmental goals^ 

aifd standards to assess ovefal 1 .functioning in a department^ to pinpoints. ^ 

♦ • * 

tasks being carried out bfelow acceptable levels^ and to evaluate individual 
performance. 

• The HSHS methodology in the'se wayT provides valuable techniques and - " 
tools for hospitals and other health care institutions seeking ways to . 
achieve greater accountability, more flexible staffing patterns, and cost-N 
effective quaM ty health care. The metl^ology can be used^tn health ahd^ 
other work^areas to develop' objective cdteria for tdiift^tlfy log Job tasics 
apd ^ducatiooal^pregaration required at ^ferei|t levels, for descdblng 
and evaluating Job perfo'rffance, and for develo^ng criterion-referenced tests 
witfv content validity to meet Equal Employmen^t Opportuni ty /9onwission guide- 



V 



. V. CONCLUSIONS AND RECOMMENDATIONS 
A.- Values of the HSMS 



Job and task analysis is not neW and some basic principles obtain for 
all methodologies dealing with such analysis. In our.oplnton, the HSMS 
methodology has certain special "characterl stilus and breadth of application 

/ that are not cormnon in nx>st job arjd task analysis methods. It is a so- 
phl^sticatedy rational and reasonable method, meticulously conceived and. 
executed., .'Although it employs techniques used In other settings, It^p- 
plies them rtpre concisely and in greater detail. ^ 

' This method can be used in health.and ^any other occupational fleM. ' 

^'It develops detal led, Jn-depth descriptions of jobs by analyzing the tasks 
performed and the elements that comprise those tasks. Th'e analysis In- 
eludes not only the approfrriate ways to carry out a specific task but the' 
^knowledges and skills required. Including human tn^eractlpn Is, rarely 



approached elsewhere, ^t describes the Interrelationship between ''pter- 
formers,*' and^defines the product or servlte that one receives from anothei^. 
The knowledges, and skills are analyzed and asslgrved values. 



Tasks are described In terms of their elements and "tracked** so that 
their appearance and reapp^rance in the overaU organizational structure 
z&c\ be seen In terms of **clusters'* or *'farT^I 1 les.** Thus, it is possible 

> * 

to^ show ways In which performers with certain recognized groups of knowl- 

f edges and skills can be used In other categories of worl^l that' may- .r^qul re / 

* ' ~ — " ' . ^ * ' " • 

the s^me or -similar knowledges ^nd skills. ^ » * 



me examples*/ of specific applications are: 



A ho$pltal can transfer a performer laterally from one department 
which may be closing down or overstaffed to another which may be expanding. 
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where the person gan use sfml lai* ski Ms but In a dl fferertt .setting. . 

• A performer who shows aptitiide and Interest for a nurses aide 
training program c^n be evaluated for entry Into such a progfram, and 
curriculum modules can be developed building on pr^ent^ levels-experience 
at less cost' than a. program that beglns.from base zero without taking 



account of past experience and. acquired skills, ^'o^ ^ ^ - . 

• In considering emp^oyment of minority workers, the HS^S detailed 



Job descri^tlon's^create^a firm base for fair proleclures for hiring,' super: 

lei 

\ 



\ / 
vision, evaluation, promotion, transfer, or demotion. The methodology 



* aTso can be valuable In union negotiations. 

• By giving curriculum objectives tased on tasks actually performed 
on the job, HSMS enables ertlployers and educators to develop educational 
modules that allow the worke^, whether ^kmed or unski 1 led^» techni cal 
or professional, to enter at the level vof education appropriate to his/her 
, accumulatc^d work and^ educational experience. 

I ^ 

4' Educational systems can be developed to include a variety of entry ^ 
and, exit points all -based on Job (performance criteria: short-term programs 
to enable "tHe worker^ to move ahead m step^ as work and funds* permi t , 
; and lon'^-term programs with a clear artlculatfon between short-term, twcJ^ 
year associate degree, four-year baccalaureate; and -graduate programs. 

The HSMS method is, bafeed on sound, scientific principles* which have ^ 
bro^d apQ^'ication. Designed original ly to fill *the need -f or an upgradl/ig 
process (absent In the' health Industry, it can be used in additional ways 
within the' health field and across all occupational fields. ItT is as strong 
In Its educational component as In its task 4rva lysis compoi\ent. The two are ^ 
melded together in a manner that* results in a doubly effective tool for all 



' fields* It Is ^ statistically viable method that requires no special 
statistical methods for the health field to Implement its findings. 

The HSMS methodology has produced a bonus unlooked for at rf^fs in- 
reptlon In I967. It has produced a' tool for monitoring and coritrolilng 
quality, safe practice, and costs effectively. This can be done' througfi 
the method^s ability to pinpoint exactly wher^ human error takes place, 
whep mechanical processes fall, where gaps and overlaps exist in task 
performance, when unnecessary repetition of procedures occurs, an^ how 
materials are wasted. This has far-reaching Impl Ications for revjt^ of. 
health care standards apd for payment for health services.. 
B. Feasibility and Applicability of the Heal th .Services Mobility Stydy 

It Is' the opinjion of ^ the Health and Education Resources staff that 
the HSMS methodolbgy and findings are viable and valuable and that their 
practical applications can be tiemonstrated effectively and economi cal lyl 
While broad application can be made to all work fields, a specific series 
of approaches is suggested here to illustrate applications we- consider \ 
particularly useful. They are ranked }^x\ order of pracliical ity based on ^ 
cost effectiveness and on their sequential effects ;4 that Is, haw the 

knowledge and experience gained from one Implementation project may en- 

* - 

hance the outcome -of another project.- 

In all instances, whatever the sc6pe of an Implementation pro/ect, 
^:omplete Involvement and^sCrpport at all|1evQl$ In the' participating, 
facility. Institution, or agency Is basic to success^ Such support must 
come from the top down and' be carefully built up f rorrw the bottom. It Is 
our strong recommendation^ that any implementation project must Include 
this In selecting the project cri teria. In addition. It Is Important to 



is 



. • . . . i 

Choose more than one faclltty for any Implementation project, not only to 
demonstrate a degree of validity for the process but also to aid in wider 
acceptance of any beneficial l^arnjng and change that may result. To this 
end, the choice of several different geographical locations across the 
country, should increase both diversity ^of locale and broader awareness of 

. - ■ • r 

applicability. ^ « . . 

Where the phrase hospital/hospital system is used, other types of large 
health facilltlfe's such as a health maintenance organization or other primary 
care facility might also' be used- We feel that the f 1 rst application should 
be In hospltaj^i primarily In large medical teaching centers or groups of 
hospitals Incorporating large enough numbers of Individual staff members 
and volume of services for a comprehensive and valid demonstration. 

No furtdlng amounts are suggested at this time. They can be developed 
more appropriately when the various options ^ave been revlew^d^n detal 1 
and the selected Implementation strategies investigated wlth.potentl 
participants, sponsors, and funding bodies. ' 

1. Imwedlate Applications 

Immediate, short-*range Implementations should be designed to show 



1 the value and applicability of the HSMS ni^odology and findings to the 

* * 
health field.' By "health fleW" we mean heal th. fad II ties , agencies, 

I 

systems^ and Institutions both for the delivery of health services Ind ^ * 
for the training and education of health performers at all Vevels,, 
skilled and non-skf 1 lad. ' ^ ♦ , ' 

a. Radiology pepartment(s) of Large Hospitals) or Hospital Sy$tem(s) 
' J ' An Implementation project In this setting , would apply the 

HSMS^ methodology to: 

ErIc •-. . .,0?'' • ''•^ 



(1) Urfstllvg accurate Retailed job desci;^lptIons for all 
positions in the department (s) , based on the HSMS task ^ 

'descriptions* ' ^ - . . 

* 

(2) Reviewing and restructuring jobs as needed for more 
effective use of personnel, creating new job levels where, 
desirable, and opening opportuni ties ^or^persWnel to move 

r 

verticaHy and horizontally, ' ^ 

(3) Developing an effective quality assurance and sa.fe 
practices program to reduce waste and idssare quality-and 
safe practices. This provides two important demonstration 
opportunities; one, the creation of a quality assurance 
technician or technologist job level where the volume of 
work makes It feasible (thl.s means special' responsibility 
assigned by^he department administrator and does hot In* 
dicate special credential Ing) ; two, the .demonstration within 
a relatively short period of the cost-saving ^e^abl li ties of 
the applle'd HSMS methodology and findings* 

ik) Developing in-^ervIce education programs that meet 
cllrt*iial needi^ 

is) .Developing cr I ter I on- referenced evaluation Instrument* ' 

for ^job candidates and job performance. ' 

^ * ... - 

The major work has b^en completed In an^llyzing tasks, 



writing job descriptions, and deve 1 op Thi^^job structures Iri 
radiology ^de^^artments of large hospitals. The method for 
adapting them to the particular requi remetits of an Individual 
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radiology, department exists In the HS.MS methodology. This ^ 

would reduce start-up time* and costs and would be a practical 

approach In a shorter period of tlme,^ \ 

b. At the'slmplest level, but one that would^j^e f^r^reachlng 

effect for a large system such as the Public Health Service 

. hospitals^ VA/or military hospitals', HSMS can be used for ^ 

the single' goal of wri ting accurate and detailed job descrtp- 

tlons for the* radiology departrpent. This would affect not • 

only the use of^^rsdnneU^and the supervisory and evaluation 

' processes, but could also be valuable for tenure- detern^lriatj ons 

and thus affect the long-range qualjity of staff performance, 

one of the continuing *p rob 1 ems of civil and mlllTary service 

systems. f . » . 

' \' ' ' ; - ^ * - . 

Intermediate Applications 

a^ Hospitals and Hospl^tal Systems': All Departments 

^ A cofTWon- sense continuation of the Immediate Application 
' project would bef-«) extend the successful application In radl- 
ology to, ast manyNather departrt«nt5 within a facility as tha^ ^ 
Institution has the capability and desire to Implement. .Sug-> 
gested points might be housekeeping, dietetics', clinical* ^ 
laboratory. The latest HSMS pubtlcatlons ari, ^n eff^ct^ manuals 

describing In detail how to carry put the task analysts method- 

' - • • 

ology In other ttelds. It might be particularly useful where 
seXreral hospl.taVs are rjerglng, or where a Kospltal has-been newly 
organized or Is expanding. - ' ' ^ 



b. Cost-Monltorlng/Cost-Reductlon Eyaluatlorr - ' 
^ -An effective starting point to determine whether HSMS 

can help contain costs would be t\^roughr^i^1j^ departments, 
using the al really sxistT^ task descr/pti ons and other HSMS 
materials In trials a rea^'^^'TTON^p^ be. to reduce costs 

through, the .app nation of ^quality assurance program alone . 
^ or together with other HSMS recommendations described under 
Immediate Application a. The method could also be applied to 
^"THwtd+ng'TPmj^al and accurate way for^ measuring health 
care services performed by providers In-order tp determine 
realistic thl rd-party^ymenfs. 

c. Educational Institutions: Radiologic Sciences 
Educational institutions teaching the radiologic sciences 

would be an Ideal setting for Impleme^lng curriculum develop- 
ment, using the HSMS method of deslgnl^ng criterion-referenced 
curriculum objectyfves^ased on cllnlcal task performance and 
HSMS curricula models. This should include development of a 
modular approach to educattqnal programs related to clinical 
need and well articulated so that each* module represents a 
complete credit unit that becomes a building block^toward the- 
next level. An Imp^lementatlon project should Include academic 
four-year and two-year degree^g ranting Institutions and non- 
academic technical education centers granting Certificates.^ 

d. Hospitals, Educational Institutions and Credential Ing Bodies 

An optimum project design would demons t r afe'^p 1 Icabl 1 1 ty 
and value of the HSMS methodology to cooperative efforts by 



hospitals and affiliated educational institutions and would 
Include the standard-s%ttlng arid credent i^Ufng entitles con- 
cerned. This would Indicate ways to maxl?nlze the working 
relationships of botK types of Institutions and how to ^ 
strengthen these relationships to Improve their planning, 
operation, anddellvery of services* A project could Include 
, th^ cooperative deve^opjnent of in-service and^educatlonal 
Institution programs based on clinical need, work-study pro- 
grams, apprentice programs, released time from work for study, 
and shared-time programs for pairs of people sharing job re- 
sponsIbllltV and study on an alternating basis* Wher^ a group 
of health and educational facilities Is close enough geographl- 
; cally,' a consort lum approach can be developed* The Involvement 
of these groups with cV-edentlal I ng bodies may make It possible 
to combine their common concern for continuing Improvement of 
educational, credential Ing^ and performance standards Into a 
fjrst-^tfme opportunity for demonstrating practically how such 
standards could Improved through Joint effort* 
Long'^Range Applications ^ * 
a* In the Health Field: . 

(1) Further applications should be transposed from the 
Initial hospital experience to additional large hos- 
pitals, '^primary ^are centers,* and HMOs, with similar 
goals, and results projected* 

(2) Another application, and a most challenging one, would 
be the use of HSMS methodology to establish a base for 



determfning approprlat;e, relfrtburscment for bealth >0 
Care s^^^i;^ices. r : ' 

^ (3) The qualify assurance and safe practices prograrti 

c 

^ previously described could be applied on a long- 

term basis and on a larger scale.* 
b« In Education: 

, . Application to curriculum revision In programs for the 
I allied health sciences, Including health care administration, . 

over a lengthy period could demonstrate the* advantages or a 
modular, wel l-artlcu1ated curriculum design which divides and 
assigns responsibility for different levels of learning to 
^ each tyde of -educational liistltutlon:} draining centers^ com- 

1 

munlty colleges, baccalaureate, and graduate Institutions.^ 
The goal would be raising educational standards by developing 
consistent curricula .related to performance" requi rements and 
based on objective, realistic job descriptions. This can re- 
sult In clear, articulation between the non-academic certificate 
technical training centers and -academic f nTtltutlons, as well 



•as T>i 



as Setween two-year and foUr-year acj^demlc degree programs. 
It can also lead to Improved teaching, through specifically 
designed curriculum objectives^ and. better prepared graduates, 
cp-ln Credential Ing: ' ^ 

^ HSMS could be applied to the design of more accurate pro- 
ficiency and equivalency tests and determining national per- 
formartce ^Jandards. < • ^ 

d.^ In Other Fletds': ' ' - 

— * ' ^ ' r. « 

SInce.many steps are. the same-l.n all fUldt; Ive*, planning^ 
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Inventory, hiring, equipment u^e, evaluation, etc., appjlca- 
tlon could be demonlf? rated In Industry by selecting appropriate 
.areas for plfot projects, studying basic mpdels of tasks, and 
testing u^e of the task analysis methodology. 
The HSMS methodology pould be applied to the development of 
descriptive content for Civil Service classl f Icatlons.and 
for evaluations foV tenure,^ promotion,- and salar\^ Increments. 

f. The methodo.logy for task analysis and descriptions could 
ultimately be used for future revision of the Dictionary of 
Occupational Titles. . 

g. Flexible Working patterns siich as part-time employn>ent and 
work sharing may be. created more easily, wFth the detailed 

V. job descriptions developed under the HSMS system delineating 

• c 

the exact responsibilities of the Individuals holding each 
.- job. > ■ , . 
C. Where Do We Go Now? 

In considering implementation projects for the' Immediate and Inter- • 
n^dtate stages in the health field, it Is probable that such proje'cts , 
could be run sequentially or concurrently. However the Impetus for Inl- 
tiating such projects must be addressed f I rst. 

Th.e FederaJ Government could encourage non-governmental groups to 
adopt and adapt the HSMS approaches In various types of health and educa-^ 
tlonal Institutions without federal dollars.. The HSMS dbcumcnts are In 
the public domain and available through ERIC ^d NTIS. But It Is our 
opinion, based on observations and discussions during Interviews, that^ 
unless funds* are available from the government, little wl11.be done. 



Ihdivtdual components of the methodology that have been adapted so 'far, 
* such as a qua 1 i ty^ assurance program, cost > reduction effol^t, and curriculum 
, and credential ing revisions, h^ve. been useful to thos'e who have (carried 
them out, and can be repljca^ed by others. &ut nothing has been done on 
ci systematic or wi 




There must be ^^<cO0wtrtynent by the Federal Government, or each insti- 

' ^ * ! ' 

tution win have to gd ahead on its own at a conjsidferably higher cost, 

not a practical approach in terms of time or money. Once 'the HSHS meth- ' 

odology has been demonstrated in .a practical application and on a'scale 

that reaches a subts tan t ia^ group , it will be easier to use and to apply 



to lather settings. Because it is^detaiied and far redchlng» the method**, 
ology^.needs to be applied in .order to explore its full pptentiaK When* 



the short-range and k>ng*range benefits are demonstrated, administrators 
of health cjire facilities will, be able to choose as much of the (pethod as 
fits their needs. At this time, the HSHS methodology and findings are being 
studied by the Health Care Financing Administration aipid the National litsti* 
tute of Drug Abuse of OHEW, for po^c^njtial utilization. 

It. is possible that a foundation might assume responsibility for sup«* 
porting one aspect of a demonstration, or a pro^sslonal testing service 
or other group mi^ht be interested in implementing part of the project. 
But it is unlikely that any of these would sustain a continuity of effort 
or implement appi i cations of broad scope or depth. It is 'more Teas ibie 
for governmisnt* or a large organization, assottation, or system to initiate 
tmf^4ementation. Otherwise it*wou1d talce ye^rs and much duplication of ' 
resources. ♦ , 

A full government commitment to implemehtation on a continuing basis 
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woiKl'd demonstrate concern ' and , support for improved quality of education, 

A. , ^ ^ 

employabllj ty , credential Ing, and performance, A Federal Government 
^^nimltment could create a meeting*of t^e ^workplace and acajlemla, begln- 
• nlrig with a 'shprt-term project and adding on unItS» 



U< Health and Educat Ion. Resources su'ggests that the first step should 
be* a natloniil invitational v^rks7Top*i^Rfcj:ence ta determine which of the 
implementation sktrategles would-be. most viable an^ In what oitdfer and re- 
latlohship they should be organized, A Works hop- conference would provide 

• - . ■ • . \ ■ 

an opportunity to bring together representatives of different groups 
likely to be Interested in participating l.n planning and Implementation 
.hospital admlnistratQrs and ti^ustees, directors )of hospital medical 

partfiients (such as radiology)^ educators, and representatives of pre*-' 

\ ^ , . • ^ <^ . 

fessiohal associ atlons , rcredenti af ing bodies, unions, insurance companies 
retated^ealth groups, and concernecj Federal, State and/liocal government 
agencies* " ' ^ , . • ' * 

Such a cor^ference would build on the contacts and knowledge gained 
during the, feasibility study, and would enabJe. participants to analyze 
mechfinlsms for developing uti'l Ization models in different settings,' iden- 
'«tify Individuals and institutions to take part in implementation projects, 
Jandjexplore th^'^scope pf Implementation, possible consortium arrangements, 



trainijig programs, budgeting, funding sources, ^nd logj^tics. 
^ Proposals for Im{)lementation strategies would develop from this l|rf- 

formattonal workshop-conference, which a4so could result in preparation 
j>f materials and aids for utilizing HS|1S findings and disseminating In- 

fontjation about the methodology to Interested persons and .c^roups around 

the country. - ' ^ 
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From this, a second-phase strategy could be developed as. a three-to- 

i ve yeaV project in radiology departments of large hospl tals and hospital 

sy>^temSp at^d radiologic sciences ^epartnients of affiliated educational 

Institutions, with the close Involvement of 'professional societies and 

credertytial-ing bodies. The exi&ting .task descriptions in diagnostic 

radiology (and the shortened versions in radFatlon therapy and- medical 

ultrasoul^d) could be appl led dt reotly to'the review of existing jobs and • 

personnel \structures', reclassification of personnel to delete obsolete 

\ ' *» "* ♦ ' 

job tltles\and real Igri job levels and, to. measurement of staff performance 

V 

Against established crTterJa. "Related currlcubum objectives could be used 

^ by the acad^Ic Institution'^ to design building block educational programs, 

y 

evaltpte Vtupent performance^, and. ^et up coatlnulng e^upatlon programs to 
meet deslgnaiedjareas of weaiknes^. 

The thlrd\st^ge of a proposed Implementation st^ateg^wo^Jd Involve 
application of the HSMS methodology tix one\r more other heal tl^areas. 
-^.With the publication of HSMS ReseafcH Ritoort Ni>^ il. C^Wrl tIng\Ta^ Descrlp- 

\ ' \- \ ' \ — V \ 

tlons and Scaling Tasks for Skills and Knowledge Manual**)., U appears 

■-riedVut in. a two^o- 



to be feasible for $uch an application to^b 
three year petlod, starting simul taneous l^y with x>r soo^i Wter pha^e two. 



Training workshops could\ teach techniques* of task 



inalysls and scaling of 



% skills and knowledge to a selected group ^f persons ^^o^wduld tl\en* develop 
task descriptions ar\d^scallng In'several selected occup\tional areas In 
participating Institutions. 

An importlint component of al 1" imjflementatlpn strategies \^ve loped 
should be (he dissemination of Information to others, who may be In- 
terested In application techniques^ Manuals, audiovisual al ds , u^^mples 
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of tools and lostruments used to apply the methodology, and other useful 
materials coujd be develope^d during and after implementation projects 
for such purposes. 

t 
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HEALTH and EDUCATKJN RESOURCES 




a non-profit orgamzatiot^ for the development on programs 
and communications in health, education an^ social services 
9650 Rockville Pike, Bethesda, Md„ 20014 5^0-60.5.5 

Dallas Johnson, President 



May 5. J977 
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Mr, Wniiam Throckmorton 
Office of Research and Development 
Employment and Training Administration 
U.S., Oepartjpent of Labor 
.Washington, D.C. 20213 

Dear HV, throckmorton- 



•f 



Attached is a complete set of Fact Sheets summari zl nq the health 
Services Mobility Study ^^HSMS). which we have i^eve loped as part 
of the feasibility study being conducted by Health and-Fducation 
Resources, under Grant No. 24-24-77706, td develop a strategy • 
for implementation and utilization of findings of HSMS. 

The Summary Fact Sheets cc^ver tfie following topics* ^ 

(l).'6*her*J statement on HSMS - its prime". focus, possible area 
of use. b^c^tlves, methodology, and potential impact; 
^2) Use of HSMS task dat^v to restructure Jobs, deve^lop career lad* 
ders, and- evaluate performance; - • . . 

^3) HSMS methodology, with examples of'Skfll Scale. Knowledge Clas- 
sification System. KfKJwledge Scale, and HSMS job structure and 
career ladder recowmendations in dfagnoStic radiology; 
(k) Application of HSMS task data in diagnostic radiology, including 
key findings of this application;' ^ 

(5) Sampling of the product of the HSMS job analysis^ methodo^y, 
with examples Qf task description and curriculum objective sipets; 

(6) Fxplanition of HSMS curriculum objectives and gufdelijies and 
how they can be used, ' " 

These Fact Sheets are serying as background data for-^fw*<Jepth discus- 
sions .about the proced{ifes and implications of HSMS with Jnjfi viduals 
who may be interested in particJpf t! ng in the implementation process. 



eSince rely. 
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OaUas Johnson 
Pratfdant. 

Project Hf rector 



Alf>PEN01X A . A-N 



Bxploring waye to imple/limt 

THE HEALTH SERVICES MOBILITY STUDY 



methodology to analyze jobe:^ create job ^and career la'dd^^ devet^ 
atavieulm objectiveej and evaluate performance 

The HEALTH SERVICES 10BILXTY^§TUDY ,(HSMS) has been Involved in re- 
searph in the health , manpower- field sih(?e 1967. HSMS Is sponsored by . 
^the City University of New York through the Research Foundatioji and 
^tintfer College. Funding lor HSMS has come primarily from the Emp.loyment 
and Txaining Administration of the U.S. department of Labor, as well as 
the ^Office of Economic Opportunity, and .the Health Services^and Ifental ^ 
Health Administration and the Bureau of Stealth' Manpower i both of the De- 
partment of Health, Education, and Welfare* The Director of the Project,' 
Dr. Eleanor Gilpatrick,' holds. the rank of'Assofciate Professor at the- 
Hunter College School of Health Sciences. 

The prime focuS for implementing HSJIS findings is In immediate use 
of the results of the first full*%cale application of the HSMS task analy- 
sis methodology to an entire functional area, diagnostic radiology . 

* Publications of HSMS describirlg this application include recc^anenda- 
. tlons on job structures and career ladders . that can taket individuals from 
entry--level jobs to professional levels,^ and suggestions ori curricuta to 
parallel the job ladder recommendations jto /create educational ladders . 
Tlte Job deecrlptioas and ttfsk analysis results in dlag^xostic radiology 
can be used by: ^ . ' . 

* Employers - hospital management •» to write new and revised 
job descriptions, to create ne*r job .structures that will save costs by ^ ' 
making optimum u^q o£ more highly trained and, more expensive employees 
and still hav^ all the work carried out 'competently, to ^assign new workt 
activities to appropriate! staff, tb.hold down personnel costs; fulfnl 

^ legislati\ro and court ms^ndates for quality assurance and job^^lated' 
staffing policies, errsuring that tests of employaent ate related to ade«- \ 
quate p^formance on the job and meet BEOC and T-itle VII guidelines* 

* Employees professional . associations^. unions V to provide 

an opportunity tooiove ahead within an institution, to ei\ter the' Job'^markat 
early and earn Incom^while continuing to study atid train for higher level 
Jobs without: having t^staiPt all over'again*. 

A ^ Educational institutions - to provide. Job-related cdrtlcula in 
proper sequences . {:ied to finical practice; to develop) curricula tor nmf ^ 
technologies and emerging occupations (such ai in radiatioji- therapy and 
ultrasound) ; to provide instructional materials describing work as it 
' should be. done and pinpolnqLng what most taught to achieve quality 
standards* 



* Government - to promote public safety, quality assurance, 
career mobility, &nd maximum utilization of^ employed individuals, and to 
help liq>lcment and enforce EEOC and Title VII requirements* 
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A second area for potential impleirientation q£^SVS is through appli- 
cation of the methodology developed! by the Study to other functional areas 
of health services, Inipl'ementation of the broad- and comprehensive ineth- 
odology Is appropriate for large institutions or groups of institutions. 
Partial application of components pf the methodology also is possible: 
use of the task definition and of the skill and knowledge scales, for 
example, to identify job requirements, to structure jobs and design job 
sequences, tofnake an inventory of staff knowledges and skills, ^to relate 
task behavior to curricultnn objectives. - < 

A Brief Vie w of HSIIS Ob.ieoHvea ^ ' 

Major ^oals of the HSMS task analysis method are: 

^ • * - 1, Design of job ladders - a logical arrangement of jobs from 

bfe level to another* within an interrelated grouping or family of tasks. 
r As, a result, an individual's training for and experience in a lower-level 
'j^ob is preparation for, the next* job level; the additional education and 
training needed are kept to a minfnum. t 

2. Design of educational 3 adders provides a sequence of study 
to parallel the job sequence. ^ One student cdiild exit to a job while 
others continue studying for jobs at higher levels; that first student 
could reenter a study program vrithout having to start all over again, 
and. coul^ move further up the ladder. 

'3. Design of instruments to evaluate performance on the job 
with task data used in evaluation. 

4. Use of task and curriculum data for creation of job-relevant 
roflciency examinations , ^ 

to 

' ^ HSKS assigns tasks to groupings that require related skills and know l-' 
Judges, and assigns the tasks within--each grouping to job levels. The tasks 
within each jpb level in a given grouping would require similaj levels of 
the skills and kncftrledges that characterize the group. 

Using the results to create job and educational ladders meansr that , 
- — "cmpliagrees^^an be'tr>ained to reach their maximum potential and can also 
ha^e income-producing jobs along the way that reinforce *their training. 
ETiq)loyees can^support themselves, erd Institutions can hAve the benefit 
- of their training at one level while they prepare to move up to the next 
i ^ level. • 



• ^ The HSMS approach also makes it ^[fosslble to uncover lattlee or cross-* 
over possibilities, especially at early stages where the Investment in' * 
specialised training is not great. By ^.earning basic concepts or skills » 
a person la able to do other jobs that may be In a different context but 
require a Im^ar skills and Icnox/ledge. Thus Individuals might be able to 
move upward in another area offering jnore opportunities for advancement. 

-33- 3r*' 



Potential Impact 

The HSMS methodology can provide valuable techniqAjes and tools 
for hospitals and other health care Institutions that arfes^eeklno 
ways to wet the^demand for more accountability, t0 develop 
flexible staffing patterns, and to achieve cost-effective health care. 
This methodology can be used. to develop objective criteria for 
Identifying job tasks and educational preparation at different 
levels, describing and evaluating satisfactory performance, , and develop- 
ing cr Iter I on- referenced tests with content validity, to meet require- 
ments of the Fair Labor Standards Act, Equal Pay Act, Equal Employment 
Opportunities Cogiilsslon (FEOC) regulations, Tlt^ VH of the Civil 
Rights Act, andll^ecutlve Orders ])2k(> and 11 375 concerning Affirmative 
Action Programs. ^ ^ 
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HEALTH SERVICES-MOBILITY STUDY 

Haw to Use BStB Task Data to .Restvucture Jobe^ Develop Career Ldddere 
and Evaluate Verfomanoe . ^ . - 

Volunte 1 of HSMS Rcsearc^h Report fto. 8 presents the results of 
the HSHS Job analysts method ^s It was applied to diagnostic radiology. 
Chapter 3 ^n 'this volume Is directed to the hospital er department 
administrator and suggests how the data and results can be used by 
an Individual institution to make rational use of manpower: ^ 

Analifsie of Job Structuree' . ^ 

}. Data Preparation: How to decide on Job^tttles to be examined, 
Identify tasks being carried out In those titles, analyze the pattern . 
of dlstrl^butlon of the tasks In terms of overlaps across Jobs, ^^^^^A^V 
of tasks and groupings of tasks; how td analyze overlap^ping of tasfc^^.^ 
and asproprlate a1 locatlor^S-^f tasks tcr Job titles by leveVs and 
factors*! i 

. 2, Task Overlap: This . occurs when the same task Is found In 
more than one Job title, and Is'most Important where /the Jobs^are at 
different* levels. Allocation of low-leve) tasks to high-level titles 
is not' economic. Specific examples of wasteful practices are cited In 
tlie report, In-house analysis of overlap data can result In se'paV'atlon 
of necessary from -unnecessary task overlaps and a mbrje economic restruc- 
turing of Jobs. * } 

3* Job Structure by Task Level and Factor; How, to allocate tasks 
at the same level to Jobs at that level, u^lng^the percentage dlstrlbu-- 
tlons and task frequency data to examine whether' the current allocations 
are sound, 

^ - 4, Creation of Jobs: If the Institution wishes to^ restVucture 
new Jobs, the Manual sets' guides for how to do this. 



Amlyeie of Coat Aspects of Career Mobility Profframe . # 

1, Costs of educational program - classroom^ InstructToh, clfntca) 
practice; ^ . 

2« Trainee costs to enable them to malntaln^ IncoAe while studying; 

3. Salary f6r relief employees who fill posts of trainees while- 
they study;' 

4, Waste Incurrred If trainees falK 




* Restructuring Jobs B -2- ^ 

• « ■ ' 

Example of HSMS Recownendatlon: Hospitals* could stop producing thetr 
own educational programs and combine Into city-wlde or systenrwfde 
'consortia ^o purchase educational programs from academic Institutions 
offering qredlts towards degrees.. Students 'could rematnln their jobs 
and be glvenreleased-tlme training, so they maintain an Income sourcei 
hospital retains services of current staff, and educational Institution 
c^n use Its plant to maximum efficiency. , 

^Selection CHteria ^or Trcdneee 

Gives suggest4ons for setect^lng trainees for upgrading. 



Hoi) to Uee T ask Data for Performanae Evaluation ^ ^ - ^ 

HSMS^ask descriptions or^extended ta^k names can be used to. assess 
whether an* Insti tution Isf^ achieving- Its goals, to pinpoint which' tasks 
are be(ng ycarrled out below acceptable levels, and to evaluate an'ln* 1 
divldual's performance. The chapter .discusses ways to: ' ' 

I. Select HSMS tasks to be Included In the rev lew,, employees to 
be rated,' and persons who wi ll rate the work from past experience or 
observation* 

Ll>se HSHS task descriptions to reflect; actual an^/pr desired 
nce^t the Ins^ttJiJtlon. . - 

3.; O^v^^op rat;fng Ynstruments to ass^s the performer's t)utputs ' 
or performance., • " * 

Graph results of ratings to shov/ the quality of performance 
of Individuals andJiDe Institution, ji Is then possible ^o pinpoint 
problem tasks and problem performers, to diagnose what It Is about the 
quality of the pecforman^e or .output'^that has fed to Inadequate'* ressilts, 
and to desl'gnf^rOTednrf' programs through training or reorganization. 
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The following documents are currently available from this office upon prgpay^ 
ment by check made out to the Health Services Mobility Study , Tlease indi- 
cate your choices and enclose prepayment/ » , 



No. of Document 
Documents - ID 



" Name and Description 



Unit 
Prl<:e 



Research 
Rpt^ No. 1 



Research 
Rpt. No. 2 

Research Rpt* 
No. 4 & 5 



Working Pap^r 
No. 11 



Technical 
Rpt. No. 11 



Technical 
Rpt. No. 12 

Technical 
Rpt. No. 13 



Train Practical Nurses to Become Registered 
Nurses: A Survey of the PN Point of View, 1968. 
(Includes supplement . ) 

The Occupati<drial Structure of New* York City 
Municipal Hospitals, 1970 ;(hardbou^) . ' 

Suggestions For Job and Curriculum Ladders in 
Health Center Ambulatory Care: A Pilot Test 
of the Health Services* Mobility Study Method- 
ology, 1972 (indicative results). 

The Design of Curriculum Guidelines for Edu- 
cational Ladders Dsing Task Data, 197^. (De- 
sign of curriculum objectives.) 



Final Report for the Period October, 1967 
Through March, 1972. (Overview of t^sk 
analysis methods.) 

First Progress Report For Phase Four: 
April 1, 1972 to March 15, 1973. (Over- 
view of the HSMS methodology.) 

An Introduction To The Work of The Health 
Services Mobility Study As of April, .1975. 



$15.00 
$15.00 



$15.00 

$10.00 

$10.00 

$10.00 
$ 5.00 



Mail to: 



Name 



Dr. Eleanor Gilpatrick, Director 
Health Services Mobility Study 



302 W esf 12 Street New York. N.i Y. lOtTDn 



Please Fill Out (Print or Type) 



Title 



Organizatioj i 
Street Address 
City ~_ 



State 



Zip Code 
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If the following docuinerits would of Lnterest to you, pl^iase so rndlcate and 
we will advise you wt)ei\ they bncomti ava liable-. Doc unienis ma r ked with asteris k 
can fee ordered now with check mdde ouc to the He aUh Sent icesTiobi U :y Stud y . 
Prepayment is required for avallaH^o documents. 



Book Ord«- I ; ^^^'^"^^ 
or Check if Document Expected 
Interested ID Name and Description Price 



Research Re- Task Descriptions In Diagnostic Radiology. 

No. 7 The approved, full descriptions of all tasks. 



Vol. 


1 




Medical Tasks: What the Hadiplogists Do. 


Vol. 


2 




Radiologic Technologist Examination Tasks 








Dealing with Patient Procedures. 


Vol. 


3 




* Machine-Related, Patient care and Adminis- 
trative Tasks. (Includes Quality Assurance) 


Vol. 


If 




Index of Tasks by Code No. (Summary of all 
Casks and location &y volume.) 


Research 


Re^ 


Using Task Data in Diagnostic Radiology. 


port 


No. 


8 ' 


, (Based on Research Report No. 7.) 



$35.00* 
$45.00* 

$25.00* 
$•5.00* 



Vol. 1 ^ Job Ladders" o «^ - x.j. ^r.^ 

(Describes scajlng, ing Tasks to Jtobs. , ^ i- . §I5..0U 

factor analysis, how Safe Practice ^nd Radiation Health Protec- , 
to use data for ladders) tion Aspects of^y Tasks. . 

Vol. 2 Curriculum ObjeAtives for Radiologic Tech- 

nology. \ $25.00 

(Describes methodology for developing curr\culum behavior objectives) 
Working Paper Using Task Data Wr Performance Evaluation 
No. 12 and Prof iciencY/Testing. Theory of Criterion-" 

Referencing A?^>/lf^^ Task Data 

, as Inpyj:s--^byTdsti^^ and Evaluation. $20.00 

Research W:e> Technologist Function in Fields Related 

port No. 9 to Radiology: Tasks irj Radiation Therapy and 

Diagnostic Ultrasound- . ^$25. 00=^^ 

^(Oescrlbev^'^^''^®"®^ method; of task analyslsMn Ch. 1) - ^ 

Research Re- ' Job Ladders in Radiology, Radiothe.rapy , 



port Np. 10 and Ultrasound? 



What Task Analysis Shows. 
Skill and Knowledge, Data. $10.00 

Research ^e- The Health Services Mobility Study Method 

port No. 11 of Task Analysis-and Curriculum Design.^ — 

Vol. 1 Basic Tools: The Concepts, Task Identif iG4t>ton, 

^ Skill Scales and Knowledge System. $15.00 ^ 

Vol 2 Writing Task Descriptions and <^ ,r nnv 

Scalinti Tasks, for Skills and Knowledg«^ «5.00^ 

A Manual. . ' " 5^5. 00 
• Vol. 3 Using etie Computer to Devfelop Job Ladders. :?^3.uu 
~ Vol'. 4 ■ *• Developing Curriculum Objectives from Task 
Scholars ^ review) ' pata: A Manual. ' ' jij-t-"-"- 



Mill to: EleSinor Gilpatrick, Director- 

Health Services Mobility Study 
> 302 West 12 Street / New_York^NY. 100.14 



Please Name / A Title 

Fiil Out:' ' :Organization 



(3 US,treet Address 

)e. /City 
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Zip Code^ 
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The BSMS. Uethodotogv in PraoHoe 

Soffl6 preliminary training Is required for a Project Director and ' 
th< Job analysts to acquaint them v;ith the HSMS methodology, the com** 
puter work, and Interview technlque^^* Basically, the procedure to be 
fottowdd In applying the methodology to a functional area Is as follows: 

Director and Job analysts learn in detail aboat the-gejneral . 
conterit of the fields 

zAs Information about the task analysis Is given to all managerial 
1evels;\lf unions are Involved, their cooperation Is obtained; performers 
* (1 «a«,Mndlvldud1s performing the selected jobs In the Institution) are 
Informed about the task analysis.* . ' - ^ 

3« Team analysts Interview performers about their work and observe* 
tasks that may be hard to descrtbe^-. A team of analysts consists of two 
or more^ persons to ensure reliable and accurate data; they are expected 
to submit data on which they agree. . . - 

k. As they collect task InfordT^tton, the analysts divide the actlvl* 
ties Into separate "^a^ks* Then they write their task descriptions on 
Task Identlflcatlorv Summary Shee^s^ '/henever possible, they refer to 
models df sFmllar tasks # • ^^C ' 

5« The director reviews the task descriptions to make sure that 
they confortn to HSHS definitions, and that they are logical and clear^ 
New.tasks receive new code numbers; tasks that overlap with tasks al* ^ 
ready on file receive the same code, number v and the original descrip- 
tion Is used»\ The director revises prel Imlnary task descriptions to 
Incorporate literature In the field and any desired behaviors, such as 
attention to patlept safety, tro-itlng the p'atlent with 4.'0'''^yf 
giving full explanatlonf ,to patients^ 

6« Revised task descriptions are submitted to experts for review, 
such as a supervisor at the Institution, and outstde^xperts who have 
had *'hands*on*' experience and v/ho also hdve an overview on how the work 
is done nationally. Reviewers check on correct use of terminology, 
procedures, sei|uences, acceptable alternatives, and Indicate any omissions 
of tasks or procedures « ^ 

7. Analysts scale tasks for skill and knowledge requirements^ These 
data arjsr jthen checked careful ly« The task data then go through a factor 
analysis which results In. a grouping of tasks so that they can be alio** 
ceted to Job levels within groups that require similar skills and ^nowl- 
edges« ^ » , • 
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SHU and Knowledge ScaleB_ 



The HSMS nJethod Includes a^t of ^111 scales, a knowledge clas- 
sification system and a knowledgescale that can be «|||^to rate and 

compare requirements of one taskvvlth^any other. Ea^iPlsk requires 
skMIs and knowledge at particular levels to be carried out. The 
$1(^.1 Is and knowledge categories are l earnab le, so- that all the rungs 
on the J6b ladders \t6 be created canHbe^reacKied through training and 
education. ^ ^ 

A skill Is shown In the carrying out of a mental or physical ac- 
tivity, anH^can be Evaluated by Its degree or'leveK Knowledge Is 
knowing how oc^why thlngi^f unction or what to do to things to m^ke 
them work. Using the knowledge VequI res skills. Skills require prac« 
tice If they are to be learned. Knov/ledge Is learned primarily through 
didapttc means- Skills may Introduced In a classroom, but actual 
mastery does not take place untH there Is practice. 

Each scale ha$ a name, an overall statement of Its content, and an 
Indication of the criteria used /or scallr.q. Each scale value (which 
can range from 0^0 to 9*0) has a descriptive statement Indicating the 
^behavior fc^r tli^t value* 

Skjills - The HSMS method' Identifies 16 learnable skills: 

a. Manual skllTs - Locomotion, Object Mafv^P^latlon, Guldlncf or^^^ 
Steering , ; " \ 

b. hiterpersonal skills -Human Interaction, Leadership 

c. Language skills -.Oral Use of a Relevant Language, Reading Use 
* of a Relevant -Lanquaqe; I'rittcn Use of a Relevant Language 

d. Decls^n-maklng sJ^lls r Decision Making oh Methods, Decision 
MakKi^ on Qua I 

e. General intell^^al skll Fl^gural Skills, Symbolic Skills, 
Taxonomic Sljirflls, Imol Icative Ski lis ' 

* f • Skills Invplving resporslbll I ty for errors - Financial Conse- 
quences of Error, Consequences of Error to Humans ^ 



^ Knowl^dge XUsslflcatloT) System - A specialized taxonomy' of knowl- 
edge' catcg5rTe57*'«^^^ IT subJectvSrea conceived of In Incre- 
mental, transferable unltr^. Each category Isasslgned an elght^dtglt 
code. Each task Is assigned to all the categories actually required 
to perform the task at a scale value above zero on the Knowledge Scale* 



« 
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Methodology c*3- 

Knowledge Scale A $ing]e scale ts used to measure the levels of 
all knowledge .catenortes In the System* The -'minimum condition needed 
for a category to be Identified for a task at a non-zero level- on the - 
Knowledge Scale Is that the knowledge must be consciously applied .In 
the task and must represent a learning effort sufficient to be consld-^ 
ered for curriculum purposes* This means* that the person must be able * 
to explain how the knowledge In ^the category Is used In the task /but 
does not necessarily have to think about the use of the knov/ledge each 
tjme the task Is done* f * ' 

Scaling 1$ based on^ breadth of knowledge, or amount of detailed 
knowledge the performer must know about the category, and depth of 
Understand I nq , or comprehension of the "hovTs," •'whys," and "for whats" 
of the dental fed Information covered by the categpry* ^ 

• ' < . ' 

These skill aj\A knowledge categories and scales can be used as a 
'common reference base for any occupational area, to design Job sequences 
and to show relationships among t'a'sks* (See attached examples of a 
skill scale and Knowledge Classification System.) 



DeHcminff the Ccpreer Ladder ^ * 

V/hen the tisks have all been scale^d for their skill and knowledge 
requirements, the HSH3 methodology then uses statistical methods to group 
the taska so those with Interrelated skill and knowjedqe values group 
together In Increasing order.' These then form clusters or hteirarchles 
so that It Is pos^TWe to bceak-^them Into Job levels arid design a career 
ladder. \^ ^ ' \ . 

.(See attached^iJmmrrrV Job Structure and. Career Ladder Recommendations 
for DIcignostIc Radiology..) > * <r 

/ 

I 
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HSMS HUMAN INTERACTION ^KILL SCALE 



This skill ref ei?>s to the degree of sensitivity to othei^s re- 
quired of the perfoxiner iii the task being scaled. The skill involves 
the' performer's perception of the relevant characteristics or state of 
being of the other person(k)* the performer's attention to feedback as 
the interaction occurs, an^ the. performer's appropriate modification of 
his behavior so as to accomplish the task. The skill is involved if the 
tasK^'requlres any personal contact or interaction with others. 



The scale Ic^vel 




The level of thelskill ri^es as the degree bf perceptiveness 
and* sensitivity .required o'fi the performer rises, and as the subtlety of 
the feedback to which he oi^ she must respond increases, 
is' not determined by the i^vel of knoKj^edge required. 




The task does not ^require the^eRfcrrmer tp be in contact with or to 
interact with other people. 



The task requires the performep^to b^ In only general contact with 
other people. Very little sensitivity^^ or perception of the other 
person(s)' relevant general characterist4.cs or state of ,beijig .is re- 
quired, ^nd little awareness of very obvious feedback is^jr^quired 
-for the performer to adjuat his behavior to performthe task. 



The task requires the performer to interact wifh others in ^he per- 
formance of the task. The , performer is required to be somewhat 
sensitive to or perceptive of the^other per8on(s)| relevant general 
characteristics or state of being, and to be aware -of very obvious 
^feedback so,as*to adjust his behavior accordingly. 

The task requires the performer to interact with others in the per- 
formance' of the task. The performer is required to be quite* sensi- 
tive to" or perceptive of the o^«r perspn(s)' relevant cftarActeria- 
tics or state of being, and to he aware of fairly obvious feedback 
so as to adjust ,his behaviot a«:ordingly. 



The task requires the performer to interact with others in the per- 
formance of the task. The performer is required to be keenly sen- , 
sitive to or perceptive of the other perspnj^)' relevant character- 
istics or state of* beting, and to b^ .awarfe o &^farirly subtle or com- 
plex feedback so as to adjust his behavior .accordingly^ 

The task requires the performer to 'Interacd'^with others In the per- 
formance- of ^ the tnsk.^ The pbjriorraer is required to .be keenly sen- 
sitive to or perceptivfe of the othei: person(s)' relevant character-* 
istics or state or beifif^ Snd C9 be aware of very- subtle or very 
com plex feedback so as to adjust- his behavior accordingly. 

\ - . .- 



ERIC 



4S 



\ 



ERIC 



MethodologyC-5- 



SAMPLE PAGE FROM. y MS KN0WLEDC£ CLASSIFICATION SYSTEM ^ 



2/ 



lOOObOOO NATURAL SCIENCES ' 
* 

- BIOLOGICAL SCIENCES 



11400000/ < 



11500000 




11600000 
11700000 
11710000 
11720000 

11730000 
11731000 , 

11731100 



11731200 
11731300. 



# History of the biological s^ences* 

' ■ ^ 

I, Genetics (For molecular "and microbial genetics see 
Molecular biology.)* '" 

.Evolution* * . ' 

I Biogeography * , • 

' Ecology* *- (Includes ecosystems and conaervatlon. ) (For 
-the physical aspects of air polution aee GEOSCIENCES, 
CHEMISTRY, PHYSICS,* and ENGINEERING' AND TECHNOLOGY ; 
for the health aspects of pollution s^e Community 
health and preventive medicine and EpidetouLologyO 

4 Botany* . * ' ^ 

Zoology ' \ ' 

# Invertebrate zoology* ' ^ 

# Vertebrate zoology (through' maimaalia, but excluding 

. humans)* • , " 

Human zoology ^ . • 

^ Normal s true ti^^ and" function (Th« categories 

\ listed bel6w include both anatomy and phy- 

siology except where otherwise specified.) 

if Regional anatomy (Includes head and neck» 
thorax (back> and abdomen, pelvis and 
perineum, lower and upper limbs » and 
skeleton*) 

11 Topogradhic anatomjgf (relation of external 
manifestations t;o internal structure 
and' function, ,e.g. , location ^of pressure 
points, surface appearance of, Joints, 
miiscles and bones •)k . 

If Hematopoietic system (Includes blood, 
red and white blood cells, platelets, 
and bone parrow, liver and spleen in • 
their blood- for-ming function-) 



^ M^odology 0-6- 

^ Scale 18. LEVELS. OF KNOWLEDGE 

p. 1 of 2 

This scale refers to the level of knowledge in a given subject 
catetory required of kh^ performer in the task being scaled. , The knowleclg 
categoriej^^which are requf^^ed for each task are .identified , and each Cjate- 
gory is\rated with this _scale, ^To<be rated above zero on the scale the 
task must require knowledge beyond the simple aemorization of. the. overt' 
steps of the task. 

The scale rises with the ^ount of detailed knowledge which* must 
be consciously applied and with the depth of understanding required in the 
subject area, in terms of the subject area^s content, the- structure- of its 
ideas, and its uses. /'Detailed knowledgel' coyers such things as technical 
or special terms or facts. "Consciously applied" means tljat th^ performer 
is able to (but need riot) articulate his use ,of the knowledge in the task . 
sitixation. 

^ ^>The, iWel of knowledge for a category is not determined'by the 
levelpof -any intellectual skills required, nor by the* level for aay other 
knowledge category required for the task, nor by the level b& the , category 
required for any other tasks of the job involved. 

^ ^ : 

SCALE ' . ' . 
Vij^LUE DgSCRIPTIVE STATEMENT 

OrO-^Xbe task does not require the performer to cetisciSusly apply knowledge 
, inTthis subject category which has been g?il(ned in a>" learning experjr 
ence requiring more than the aemorization of the overt -steps ^of the 
spe'iciffc task be£ng scaled! \ 

1.5 The task requires tbat the performer consciously apply ^ a limited 

amount of^detailed knowledge in this subject category, IncJ-uding such 
things a^ technical or' special terms pr facts.,* 

i.5 The task reguires that the performer h^ve. a general, awareness s of this 
subject category in terms of its content, the. structure of Itsideas^/ 
and its uses. The performcrjuust consciously apply a limtt fid afnou nt 
of detailed knowledge in this subject* area', including -such tliirfgs'as 
'technical or special terms qx facts. ^ \ . ' 

3.5 The task requires ^that the performer have. , a general .ax^areness of this 
.^^^ subject category in terms of its content, the struc^^'.re of its ideas, 
t and its uses. The performer -••rst consciou^jly appl'^ >. rnoder^te amount- 
of detailed kn owledg'^ in thi . ibject arf*a, includ . such things as 
technical or special t^icms or lacts. ' ^ • . ' 

" / (continued on next pa^e) 
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F KNOWL-EDCE (continued) 
2 of 2 



SCALE 
VALUE 



DESCRIPTIVE STATEMENT 



5.5 The task -requires 'that the. performer have k considerable degree of 

understanding of this subject^ category in terms of its content, the • 
structure of its ideas, and iis uses. The performer must consciously 
apply a moderate amount of detailed knowledge iti this area, including 
such thingd as technical or special terms or facts. 

:: ^' . ■ ... 

7,0 The task requires that the pelrformer have, a considerable degree of 
under^standlng of this sub j ect ^category in terms of ita -con tent , the 
^ structure of its ideas, and its uses. The ^performer must consciously 
: apply a very great amount of detailed knoviedge i^ this subject area. 
Including such things as technical or special terms or facts. 

8.0 The task requires that the performer have a very deep understandin g * 
of this subject category in terms of its content-, the structure .of 
its ideas, and its uses.^ The performer must consciously apply a_raod-^ 
. erttfee amount of detailed .knowledge in this subject area, including 

• such things as technical or special terms or f^ts. 

9.0 The task tequires that the performer have a very deep understanding , 
of this subject category in terms of its confehirr^he structure of ^ 
: its ideas, and its uses. The performer must consciously apply a very 
great aigount of detailed knowledge in -this subject a,r«a, including 

• siicl> .things as technical* or special terms or facts.- 
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SUMMARY OF JOB STRUCTURE nAND CAREER LADDER RECOMMENDATIONS^ ^ 



Factors : ' 
(task groupT 
Ings) 

5. Profes- 
sional 



IV . 



Patient and 
Emergency^. 
Care 



III 



Radiologic 
Technology 



VI 



Risrdlblogic 

Quality 
Agsur^nce . 



NON-FACTOR A 



Adminis- 
tration 



RADIATION 
PHYSICIST 
(diesign,nm ' \ 
qual.assur. 



4. Jr. Profes- 
siona^l; Su- 
pervisor 



CHIEF TECH.OF 

PT.CARE(teacW 

evaluate) or 

EMERGENCY CARE] 

SPECZALTT^ 
Pf; 



3* Technol- 
ogist 



• ' • / 

» clan ' 



> ) 



••4. 



CHIEF RAD. 
TECHNOLOGIST 
( teach ^evalu- 
ate si^ordns.' 
work) ' 



RADIOLOGIC 
TECHNOLOGY 
(plain, con- 
trast pt.^ eyi- 
amlnatlona) 



PATIENT CARE 
TE(%Iltol.Xin- 
Ject/lal:* 
cath.;^andg. ;^ 
prep.apgcland^ 



1. Aldel 

if ■ 



DEPARTMENT . 

(ADMINISTRATOR , 

iCnanagelplan; i 

lPutcha8e;bud- \ 

liet) *" X 



SUPERVISOR 
y^luate ,aub- 
inatas^vorkj 
^meetings) 



|ADMINISTRA1:IVE 

TECHNOLOGIST 

(inventories; 

scheduling; 

orientation)^ 



QUALITY ASSUR, 
TECHNICIAN 
((est x-ray e- 
qxxtpvLt^TDBxii, tor 
' ^^ tproyessprs) 



PATIENT CAR? , 
AIDE (asst.; 
vital signs; 
ECG; personal 
attention) 




:Lt*3P^SUR-- 
E (pro- 
ms; 

pk-epare , clean 
fequlpmettit) 



^ Tasks In box with asterisk (*) not c^^^d by 
Note: For task content see Xppendix 



HEALTH'SERVICES MOBILITY STUDY - 



Applying HSMS Task Data in Diagnostid Radiology ' 

• Two publications issued by HSMS represent the f trst appl Icatlon 
of * the task analysis ^method to an entire functional are^, aq#can be 
used by a single hospital or, group of li»titutlons for Job structuring 
and by educational programs in d6veloplf>g job-related curriculum, 

-Research Report Ho, 7 " **Task Descriptions In Diagnostic Radiology" 
" four volumes. ' These are the *'core" documents, presenting 368 ''horma- 
tlvcs'* ta^k descriptions In numerical order by code numbed, with listings 
arranging xfie tasks by^^peclalty or function^ (The task descriptions 
can serve. as instructional materials for educational j>rbgrams, for In-' 
house quality assurance progratns, and as checklists for performance 
evaluation.) 

Vol \ - Medical Tasks: Vlfta.r'th.e (Tadlologtst Does * 
VoL2 r Radiologic fechife^ibgl St Tasks Dealing with patient Pro- 
cedures ' ' 
^ Vol.3 - Machlne-Relat^dVratlent Care and Administrative Tasks: 
v , l/hat Radiologists, Technologists, Nurses and Physicists 
; , " Do to.Run ^^Si^gs and Look After P9tfent$ and Equipment ^ 
, Vol. k - Index of Tasks-' by Code tiumber and Extended Name 

*, 

Research Report Mo. S - "Using Task Data In Dl^^ignosttc Radiology" 

Vol I Job i.adders:. Assigning Tasks to Jobs ^ 
Vol. 2 • Currtculun) Objectives for Radiologic Technology 

Volume I shows the asslqnment of tasks to Jobs by level, Indicates 
how tasks relate to one another, and makes recommendations on }e)} ?1ad- 
der!r,. lattices and job structuring.^ 1 1 summarfzes the ski I J and knovJl- 
^edqe data related to ^he tasks In Research Report Nq.,7. It tells, the 
hospital administrator hov/ to use tl)e data for assigning tasks to titles 
and Jobs, suggests possible career ladders and shows how to^use the. data 
for performance evaluation. Ofie chapter highl Ights ^he; safe practice • 
and quality assurance content of the' task descriptions^ ^' 

Volume 2 p^sents cuVrlculum ^Idell^es and behavioral curriculum, 
objectives for Juse In educational programs for the;'radlologlc technolo- 
gist. Including suggestions for educational ladders to parallel the 
job ladders. l\<Bsearch Report Mo. >;^;^rves as Instructional materials- > 
In connection with this volume. — ' . 

Key findings of HSMS Application of Job Analysit ftethod In Diag- 
nostic Radiology: • • ' . ' ' , 

' ; ' * / ' 

' ]f Two career ladders are-ldentif led, both starting at the entry > 
14 . • ' (aide) "level: ^. ^' \ . . ^ * . 



Applying Ta$k Data or 2- 



1b. One ladder deals with quality assurance In matferlals and equip* 
' * tnent at the^alde level. It proceeds tp technician level In ' ^ 
. radiologic quality assurance, then enters the radfoltkjic tech- 
nologist level, with options to continue Into supervision and 
education or to branch out and upwards towards the job of 
radiation physicist. The new fob of qual^lty assurance tech- 
niclan Identified here offers an upward step for the aide and 
Is an entry point to nx>ve on to examination procedures. This 
, /db could be* developed at Institutions large enough to*support . 
this specialty. ^ * ^ " 

,b. A second career ladder deals with patlent-orlented actfvltres ' 
at the aide level, proceeds to a technician level In patient 
care, then enters. the radiologic technologist level with options 
to continue Into supervision and education'^ or to branch out and 
upwards toyard specialized nursing or emergency patient care. 

2. The radiologic technologist's pa'^tlent examination^ task's combine 
many patient care skills and knowledge, quality assurance J<technlcalT; 
skllls^and knowledge, and major helpings of anatomy and physiology. ^. 
Thus, either or both of the two Job l>3dder sequences are possible, but , 
each requires different sequence of- curdj^lum. These are provided 

\ In Volume 2. ' - iT^ 

.\ ^ \ - 

/ • 3. The HSMS method^of curriculum development has produced currlcu*^ 
lum objectives covering all the work at the aide, technician and, tech- 
nologist levels. These can be arranged In curricula fqr five dlffe'^ent . 
Jobs, 8 single Job, or any combination of these. The curriculum se- 
quences, al \ow Individuals^ to exit. If they wish,' as fully qualified 

' aides or technicians Jrf either patient care or quality assurance. The 
curriculum objectives are presented In units* that can be arranged In any 

.sequence. Thgse can parallel Job" sequences or can be arranged to reflect 
rising levels of difficulty or In any combination of these." All the 

j:urrlculum objectives are geared to the clinical performance of the tasks 
Identified. ^ • . » ^ ^ 

The role of th«( radiation physicist In dl agnostic *^radlcrlogy has ' 
' been defined as a professional level occupation. Involving planning and 
J*unnlng quality assurance programs. 




Coverage ' ^ 

The 368 tasks described In Research Report rto. 7 comprtle ail the 
tasks likely to be found fn a department of diagnostic radiology In a 
major' hospital center. Including the"^ tasks In a ful 1-scale qual I ty 
assurance program. These .Include not just theTi^ost typical tasks but 
also finportant rare or difficult proceilires, emergencies,* con 1 1 ngen- 
ctes, ends. the best possible practice. The data are normative and 
descriptive, ^very effort wa.s m^de-to Include every procedure carried 
. o.ut by radiologists, radlologl^^echnologlsts* and technicians, the 
>ody of tasl^ describing work with diagnostic X-ray equipment for the 



Applylng^task Data 



purpose of preventive maintenance, quality assurance and radiation 
protection, and such areas as first aid, record keeping, film proc- 
essing, administration, nursing, housekeeping and preparation of 
materiats. Some he^'M^rocedures are also covered, such as computej/- 
ized transverse axial tomography> tCG monitoring In the angiography^ 
room and app Meat Ion of manual pressure and pressure bandages after 
percutaneous catheterization are also included. 

The forthcoming HSMS Research Reports 9 and 10 cover the tech- 
nologist function in fields related to radiology - radiation therapy, 
a' growing field with a number of formal training programs ai^ few 
texts; and diagnostic ultrasound, a **na^;; career*' which has few stand- 
ardized procedures and some unresolved questions concerning personnel 
quail f I cat Ions*, training and Job duties* • » 

The task Identifications In diagnostic radiology were carried 
out at Monteflore Hospital and Medical Center and Mount SInal Hospital 
and fledlcal Center; In radiation therapy, at Memorial Sloan-Kettering 
Cancer Center and Monteffore; In ultrasound, at St. Luke's Hospital 
and Downstate Med ^cal Center of State Unlygrsity of Mew' York ,\ al 1 in 
Ucw York City. 





Factors : 

Job Levels 
8. Special- 
ised Ad* 
vanced 
Profes- 
sional 

7. - . 
6. - 

5. Profes- 
sional ^ 



Non-Neuro . 
Radiology 



Heuro-' 
Radiology 



Obs-Gyn 
Kadiolojy 



Patient, 
Emergency 
Care 



Radiologic 
Technology 



Quality 
Assurance 



Adminis- 
tration 



Radiologists 
(non-neuro 
radiology 
specialties) 



Radiblogist 

(neuro- . 

radiology 

specialty) 



Radlologjfst 

(obs-gyfi 

radiology 

specialty) 



(consultation; reading, interpreting; contrast 
studies; research; residents' training) 



A. Jr. Profes- 
sional L Su- 
pervisor 



3. Technol- 
ogist 



2. Techni- 
cian 



] 1. Aide 
fclasks in box with asterisk (*) 



Chief Tech. 
of Pt. Care 
(teach; give 
emeri^care) 



tojct;lst aid 



Pt.Care Tech- 
nical (cath. ; 
jband^ prep* 
{speciiens) 



\ 



Radiation 
Physicist 
(design, run 
qual.assyr. 
proaraM) 

? y ^ \ 



Chle'f Rad. 
Tech). . 
( teach ;eval. 
t ech.'iiworKr 



Rad. Tech.. 
(plain, con- 
trast pt. 
examinatns; 



^pt. Ad- ^ 
'minis t rater 



((manage; 
ipurchase • ' 
ibud^et)* 



Supervisor 
(eval.sub.'s 
work; run 
meetings) 



I 



Admfh. Tech. 
(inventory; 
scheduling; 
orientation) 



Qual. Assur< 
Technician 
(test x-ray 
equipment) 



CIdnot covered by data. . 

Motet For task content see Appendix E. 



iPt.Car* Aide 
(^stivltal 
signj/; ECG; 
pgry>stten>) 



Qual. Assur 
Aide(procesy 
films^prep 
equipment) 
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V 

HEALTH -SERVICES MOBILITY STUDY . ' 

* 

Taak Deaoription Sheets and Curriciilian Ob^ectivee ' , 

The HSMS method of job analysis starts with task, descriptions 
analyzing the tasks that make up a job^.- HSHS defines a task as a 
series of work activities (called elements)'^ that resuH In an Identl- 
flab1e» usable product or service, or what HSMS calls "output." To 
do this, they "performer" combines knowjedge and skills, together with 
existing technology, materials and equipment,- and may deal with a pa- 
tient or a cVj-worker in carrying out, the task. 

Attached are samples of Task Description Sheets for tasj^s In, the 
Quality Assurance and Patient Care groupings. /At the top right of 
page 1 of each Sheet Is the Code Numb'er of the task. This number 
stands t)nly for the contents of this single' taskf regardless of the 
job title In wf^lch It may be found, the Institution or the Industry. 
Some tasks, such as administrative and r>ursing activities, are generic 
an^d can be found In many departments and in different Institutions. 
Tills type of task is called aa Mover lap" task; It always has the. same 
code number. . ' - . * 

The basic aspects of the task appear In Items 1 through 5 on the 
left of the Task Description Sheet. These help the task analysts 
focus on thp specifics of the task and also help to differentiate 
one task from another. These f terns cover (1). the output of the task • 
or what results from the activity In terms of a product or service^ 
such as "radiograph checked for proper ID Information'* or "patient's 
EGG monitored"; (2) what Is used In the task (such as radiographs, com- 
puter printout of scan, requisition sheet); (3) and (k) the people 
involved Irt the task (such as patient, radiologist, technologist); 
(5) the name of the task, summarlzino the task In a paragraph called 
the extended task name , with an Initial underlined portion of the key 
features of the task called the abbreviated task na me^. 

On the right of , the first page of the Task Description Sheet, and 
continuing for as many pages as necessary on continuation sheets, are 
the elem en ts of^ the task, describing exactly how It Is done. These 
cover now~^o Imtlote and end, the» activity, the basic steps to be c*r- 
rled out, contingencies, decisions, record keeping, and delegation of 
duties when they are part of the task. 

In the KSMS methodology, the tasks are then rated for their skill 
and knowledge requirements. The tasks, are arranged In groups'" according ♦ 
to their levels of skills and knowledge. This makes It possible to de- 
* sign job ladders based on similarities of task content, arranged In 
rising hleraS^chies of tasks according ta the level of difficulty. This 
also forms the basis for developing curriculum objectives that are re- 
lated to what Is done on the Job, and designing educational ladders that 
parallel the Job ladders. ^ 
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Curriculum Objective^ 



Curriculum objectjves are written for each skill and knowledge 
category for a job .level at the scale val\jes* needed. Th6y specify 
what a graduate of an educational program at the stated level must J 
be a^B to do; \.^^\ to demonstrate mastery of a specific subject N 
area^W to carry out a specified' skill In relation to certain tasks. 

^ The Curriculum Objective Sheet (see exanples> gives the type of 
objective (skill, knowledge or procedure), .the sIcM 1 and knowledge 
factor (or grouping) of the task (IV Is Patient Care, III I5 Radio- 
logic Technol^)gy, VI Is QualKty Assurance), the number of ^the curricu- 
lum objective, the specific *s1<ill on knov^ledge^ the scale value, the 
bccupatlon or job title to which thi objective applies, the job level 
to which it applies, the tasks by^mber code for which the objective . * 
Is preparation, any cross references, such as whether the sktll or 
knowledge category at this or dther value Is co>fered In other objec- . 
tlve| for, other Job levels, . . * 

The body of the Curriculum Objective' Sheet describes the specific 
way In which that skill or knowledge is to be used In the. task. Thus 
together^ the curricu-lum objectives Indicate the course content, and the 
task descriptions become Instructional materials for the given objective. 

Two curriculum outlines are presentcjd. In the Rearearch Report No. 8, 
^ach showing how the Radiologic Technologist occupation can be reached 
In three stages from aide to technician to technologist. One Is a 
sequence from quality assurance and the other from patient care entry 
levels. These outline? present the numbers of the tasks and the re- 
lated curriculum objective/numbers according to skill or knowledge 
category; they show which tasks are those pf the aide, technician and 
technologist. These are Indexes for the curriculum. Objectives , but 
the Instructor Is free to select and arrange the objectives In any way. 

The behavloraV objectives In the Curriculum can be used .tQ*desl gn 
lid proflclenc^^/test ln$]truments. TradU^onal methods which use task 
ta as Inputs to profldlancy test constructlorfprovldc no clear-cut 



va 

data 

gutdellnft^foV ccfntent selection and rely on e>tperts In the occupation 
who are not trained In job analysts or test construction. The HSMS 
methodology provides a common frame of reference for the work activities 
of ^n occupation. There Is a taxonomy of the skills, knowledges and 
procedures required, and' an objective method for arriving at behavioral 
objectives fromwfilch test content can be Selected. The test Items 
thus truly '^reflect work behaviors rather than classroom behaviors^ 
which may or may not be relevant to what people do on the job. 



Tasl^apil* Curriculum E*3' 



-The fol lowing attachments give examp.les of t^sk descriptions 
with ^related curriculum cfbijectlve sheets and exp'lan^i/sory scale 
sheets: ^ ^ ^ . ^ 

A. Two tasks of the technician In patient care - 

# 18 - Drawing blood from any non-pedlatric patient's 
' on orders . ♦ 





#308 -'Setting up and moni tori ng\any >at lent* s electrocar- 
diogram during special procedure ^ 
with samples of curriculum objeoi I ve sheets for: 
^ Skill objective - Human Int^^racj^on - scale value 3*0 

llnoy/ ledge objective - Topographic ^Anatomy ?• scale^^ 
value 1 .5 ' ^ 

B. Two tasks of the technician In quality assurance - • 

# 78 - Checking and Jacketing patient's radiographs, ultra- 
sonograros, and/or C.T,T» sc^s with .requisition sheets 
and prior diagnostic materials and placing for filing 
and Interpreting . » 4 



#527 - Retrieving, displaying and making >hoyographs , print- ' 
^ outs, and/or magTietIc tape records of computerized 

\ tr^sverse axial tomographic (C.T.T.) scans 

with samples of curriculum objective sheets for: 

Ski 1 1 .'object tve - Human Interaction - scale-value 1.0 
Knowledge objective - Regional An^J^my - scale value 
3--5^ . ' ^ 

C. An example of a curriculum objective sheet for Knowledge Cate- 
gory 11731100, scale. value 3.5, for Radiologic Technol9gIst, 
on preparihg a patient for a radiogram. In this case, the 
same, descriptive langyage appears In 70 t^sk descriptions ^ 
but rather than using a curriculum objective for all 70 t^ks 
the language has been condensed so that this one sheet can 

be used for the same knowledge at the same scale value (3*5) 
for all these ta§J<s. This Is done for all the objectives 
wherever possible,- 

D. Examples of Skill and Knowledge scales. Indicating the scale 
values under each heading to show the descriptive language 
used by the raters In determining the scale value of the skill 
or knowledge.^ 



Tasks and Currlcul.M^ B-l|« 



A Shorter Form of BStp^ Task Amlyeis . *^ 

The application of the >1SMS task analysis method tn a modified 
shorter form Is reported In Research Report No* 9. It presents, 
technologist tasks In radiation theVapy and diagnostic ultrasound* 
^ftiat makes the method ^shorter Is that a good deal of re^lundant 
description across tasks Is eliminated* 

* In Research' Report No. 9f>herg are only a limited number of 
full-scale task descriptions * These serve as models for aperies 
of tasks that are similar In basic design* Task summaries / are 
used for the Vernal nlncj tasks* . These task summaries ^re^t«s de- 
tailed but still have enough data for rating tasks for skill and 
knowledge requl remer^ts * • ' ^ ' 



TA SK DESCRIPT ION SHEET 

Ta^k Codi- No. 78 
This is page 1 of 2 f(jr this task. 



~ !• What iu the output of thii f ik? (Be sure 

this is broad enough to btt. reputable. ) 
Patiences radiographs , scans ox ultrasonograms check- 
ed for proper ID information; requisition sheet 
checked for signatures and proper logging; diagnos- 
tig^matcrials jacketed with requisition sheets and 
requested prior radlograpiiic materials, marked with 
identification; ma tcrialC' placed in the file room' 
or for interpreting. * ^ 



2. What is used in performing this task? (Note 
if only certain items must be used. ^ If there 
Is choice, include everything or the kinds of 

^ things chbsen amo^g.) 

Radiographs (approved for quality); C.T.T. scans or 
ultrasound photos; computer print-outs of scans; req- 
uisition sheets; holders, jackets and envelopes for 
materials; pen"; file folders; prior diagnostic ma- 
terials' requested; 'view boxes; felt markeV; log book 



1 



Is there a recipient., respondent or co-worker 
involved in the task? Yes...(X) No...( ) 



il 



Tes^^ to q. J; Name the king oT recipient. 



respondent or co-worker involved, with de- 
scriptions to indicate the televant condition; 
include *the kind with whom the performer is 
not allowed to'deal if relevant to knowledge 
trequiremehts or legal restrictions. 

Clerk; ctThni)! ogis ts ; radiologists; other physician 



6. Name the task so that the answers to ques- 
tlona 1-4 are reflected. Underline essen-^ 
* pial. words . 

Ciie ckiri); a nd J_a^.ki'_tj'ni^ t icni'p ra dio^rnphs ^Nultra - 
r>o nogra ms , and/ or C . T. T . j^'< «^ns_ yj^Sb rojjj^ itsi ti oi x shee ts 



and pri or dtap,no5> tic mato rial . . nnt i plac i np, ior fil' - 
ing or interpreting,, hy matching f4.imG and prints 
with requisition sheets and any prior diagnostic 
materials requested; checking for sip,natures, proper 
logging; and identification; placing in proper se- 
quence; inserting In jackets and/or envelopes; inark- 
ing jackets with id^tif ication ;"^placing for inter- 
preting or filing. 



ERIC 



List Elements Fully 



Performer jackecs radiographs 
and other diagnostic materials 
such as photographs of C.T.r. 
scans, ultrasonograms, ^mput^r 
print-outs as a result of: 

cnHOecision to jacke£ own work. 
b« 'ftegular assignment. ^ 
c. Assignment to prepare for 
work after change of jshift. 

1. Performer raay,...tak£.>-radio- 
graphs, from pile of films 
already judged for acceptable 
quality and awaiting jacket- 
ing; may find radiographs on 
view boxes; may find photo- 
raphs that w^e allowed to 
dry^s^may f^^ computer print-, 
outs at?flting jacketing;or 
performer may have set own 
work aside after examination 
and processing* 



2. 



If not already done, perform- 
er reads radiographs on view 
boxes or inspects photographs^ 
and .print-outs to ascertain 
the patients* names, and log 
numbers; groups any^that are 
for the same patient?; arrang- 
es scans and seti'Sl films An 
numerical order as appropri 
ate . 




3» Locates the requisition 
sheet, for each paticjt fl: 
whom "ther'e ^^re radiograpirCiO , 
pliot oftraphs or s\*ans and 
plat OR with appropriate dRa^- 
nosl if m.itor ials. 

r 

a. If requisition sheet will 
be sent later,, omits this 
step. 



h . Check here it this ' 
is a master sheet. . (X) 
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b» May .check that required signatures 
(technologist's, cTtni<4^^ s and/or 
radiologist ^s) are present on req- 
uisition sheet.' 

If any signature is missing^ signs 
for work done personally and/or 
arranges to have technologist or 
physician* sign. Records relevant in- 

.formation on scans » ultrasonograms, 
and/or amount and slzes^of radio- 
graphs on requisition sheet. • 
d», Checks chat scan or ultr^isound pho- 

» tographs are properly coat^^d with 
print coater and are dry, or ar- 
ranges to have photographs givvn 
prot€;etiyo coatinj^ and dried. 

e. If any materials are not completely 
Identified, performer makes^ sure 
wlja.f the radiograph or other, reco rd 
is and who the patient is'. Checks on 
the missing ir.i ormation . Writes in 

, missing inforr;iaiion such as pa- 
ticn^r name, d/ito, (R or I. marker 
for radiographs) on appropr^ia te^ 
corner or^back of each radiograph or 
photograph with felt marker or pen, 
checking with technologist and/or 
information on requisition sho^et.. 

f. If any^. material is not identifiable, 
performer judges which 't^^^TTio legist 
was involved and obtains the missing 
informat ion-. Sets aside materials 
for which no reliable information 
can be obtained. — 

PerTormer may ^ake requisit ion 'sheets 
to clerk and check t^rat ,the informa- 
tion in the log boiik ^^jrre^onds with 
the inform.ition or^ th-t^'^^^u i sit ion 
sheets, or has rlerJ^^dcFt^^. 

^I'or each patic'nr's n.iLerial5i, such as. 
ultrasound or C.T.T. ^'crm phorogrnphs, 
performejr places, in a|)propr in'tc order 
by reading Ident i f icar^>n-rHim6ers i " 
Slips e<u:h photoc',raDh into t r;bnsparent 
pocket in holder in r'orrect ordi-r* 



• Places computed print-out in.to *appro- 
priate enVlelopej, Puts each patient's 

♦r3adiograph(s) into film jacket-or ; 
.^Tivelopi^ ; puts 'jac^keted materials^" 
and requipsition *f orm for each patient 
^to largier jacket 'or envelope. May 
yfite identification information on 
envelope. . ' , . * 

If requisi,t ion form includos reque<jt 
to have earlier radiographs, scans, 
or u 1 1 rasonbgrams inc 1 uded , may 1 o- 
cate and include* In envelope* If new* 
patient, performer 'may prepare file 
folder and include 'with oth^r do<>'*J** 
ments — 

. I^laccs to be del<yered for interpre- 
ting oh; br ingisj. <to ,appr.opriate loca- 
tion to receive fiirrher processinj: 
or to be ( Lied. * . ^ 

V - 



/ - 
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Task Codfe No. 



527 



This*" is page 1 of ^ for this task. 



1. What la tht output of thft task? (Bji'surc 
^ « this is broad enough to be repeatable. )^ 

Requisition revJ^^wed; CT.T. 'Equipment set up for 
viewing and recolrdlng of scans; sca^s located on 
disc or tape, viewed ad display; controls adjusted; 
scan displays' phil^tographed; scans printed. out; 
-scans recorded oii magnetic tape; scans presented^ 
for review by radiologist ;' scan records p^laced for 
Use. 



2. What it used in performing this task? ^ (Notej;^ 
— -^-f — onXy- eert-^inj items must be used. If there 
is*choice, irtcl|Lidc everything or thc'kinds^of 
thing's chosen an^ongj ^ 

Requisition sheefor orders; C.T.Ts display and • 
Viewing- unit (s)-, control panels, computer ;. tele- 
type, line printer, paper; camera, film; program 
and data discs arid/or jmagnetic tape reels, cas- ^ 
settes; operator *s jnanual; absorption coefficient 
charts; log book; Jacketed materials; markings pen; 
scissors; pen; write -enable rlng^ protective case 



3. Is there a recipient^, respondent or co-wor)cer 
-Involved in the task? Yes..\OC) No... (_X 



■ in ji^ "Vea" to q, >; Nam<i 'thc kind of recipient 
respondent or co-worker involved T with de- 
scriptions to indicate the relevant •condition 
include the kind with whom the -per former is 
not allowed^to deal if relevant to knowledge 
requirements of legal restrictions. 

Radiologist or other physician 



ERiC 



'"^ST^ Name the task so that, the-Stiswers to ques- - 
tloT^s 1-4 are reflected. Underline essen- 
tial words. 

RetrievinRy displaying an d inaki nj^ photogr a phs, print- 
outs" and/or magneti c tape records of computerized 
transverse caxial tomograph ic (C,T,T,) sca ns, by re- 
viewing reque'fttt ; preparing equipment; locating scans 
on dls^ or tape; viewing scan« on display and ad- 
justing as requested by radiologist or as ordered; 
making -photographs of scan displays; making line 
print-outs of scans; recording scans on magnetic 
tape, as ordered; presenting for review; discussing, 
continuing as ordered; placing scan records foruse^ 
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Performer retrieves , views and 
records computerized trapdverse 
axial tomography (C.T.T.) scans 
after they have been stored on 
magnetic ^ttsc'or tape aa it^re- . 
suit of: ^ ■ ^ 

" *^ • • : 
. Request of r^Siologist^ or- * 
, other physician as a part of 
jading and interpreting 
' functioA^f^^the physician • 
. Written W-*oral Requisition 
th^t?^re^'ord(4) be made,, du- 
plicated, or i^dtherwise re^ ' 
trieved. I * 

'^^CT.T. scarid!tnay be produced* 
and viewed with equipment such 
as E-M.J,, ^'..C.T.A*. or simi- 
lar scan equipment , depending 
on •facilities at inactt^ion. 
Scans may be refscrred to as 
CT.T. C^T/ or C.A.T. scans. 

l^^erformeri^termines the par- 
ticular sc4n(s) to be viewed ^ 
and/or recorded jas lifted- by 
patient's name and identifi- 
cation number , the scan(s) 
record or file nuraber(s) , the 
disc or' tape name or number 
on which 8can<s) appear » or 
the date(s) on which the 
scan(s) were made. . 

a. May nojteTbcation of scorns 
' on ^Isc or tape ias written 

on .ordep^orm. 

b. May look up location of ^ 
scans on disc or tape in 
log book, in patient's 
chart, on tape or disc - 
label. ' 

a May plan to print tape or 
disc directories in order , 

OK-RP;RR;RK 



1'.' 



6 . Check her e 1^ ihi» 
is a. mastersh^t. . fX) 
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•to search for the scans required; 
nay decide to use visual search 
I ' optlon.8 on a tape or dfsc. 

' ifay* use computer to perfprm sear<^h. 
d* Depending on the infarmaiipn avail- 
' able 9 performer 6btaiit8 the appro- 
priate disc(s) or .tapeCs) from , • 
storage, if not already loaded pn 
"disc at* tape drive unit, or obtains 
(Jhe tJisQS or tapes that may cont^n. 
'the scans Involved. 

2» .Perfortaer reviews what is required 
^ reading ^he fequlsition and/or di 
cussing. with the physician involve 

^ a. May jnot^tf the type of tecords to be 
made, such as line print-out, pho- 
tograph6 of visual displa-y, record- 
ing of dlQc data on magnetlq tape. 
; Note^ any orders on use of viewing 

options. Not'es whethe^'Si^rS than 
one copy of each print-out or pho- 
tograph is requested, 

b. If performer is to retrieve scan - 

^ Images for viewing by physician, ^ " 
determines preference^ for viewing 
options. ^ 

c. If referring 'pl^ysician has request- 

^ ed< that- prior films, ultrasonograms, 
prior scans, and test results al- 

' ready on file be sent with the 
C.T.T» scan records ordered, and 
if not already' with pat lent *s jack- 
ete^i material,* performer arranges 
to have these delivered. 
. d: If ^performer determines that the 

request is not properly authorized, 
is incomplete,^ that sufficient in- 
foxfrnation ife lacking 'for performei^ 
to proceed properly, notifies su- 
p^rviso;r, radiologist, or othoi; * 
designated staf f ""person, depency.ng^. 
on inst'ttut'iojwil procedures/ E)c-- 
plains the* problem if* appropriate,^ 
and proceeds after obtaining needed 
information, signature, or orders.- 



'3 • When 



performer is clear about what 
is required, prepares "for viewing and 
recoriing as appropriate to equip- 
ment ; 

a. Performer makes sure that th 

CxT.T. power supply, -computeV, djLsc 
or tape drive, teletype and ylew- 
ing units are turned on, warmed 
up, and ready for use* Checkjs 
^ that controls are unlocked", j 

, i) Makes sure that teletype | (and 
^i:^^ ^ line printer if separate) are 
set to operate and are. op line 
^ I position. 

ii) If appropriate, sets control^, 
to viewing position. 

<^ . 

b;. If not already done, checks paper 
supp![,y in teletype and lin€ print;r 
er if separate. May check i-hether 
printing is faint, whether carbon 
ribbon needs ^banging.' If appro- 
priate, obtains additional paper 
and/or carbon ribboti. Load^ as . 
^ appropriate to equipment; advances 
pfaper or ribbon and checks that 
unit is operative. 

\c. If the system programs ar^ per- 
manently on each data disc, per- 
fprmer loads the system programs 
by loading the propter magnetic 
dia^: to be examined into the disc . 

' , drive unit. If the scan data ^re 
on magnetic* tape but programs, are 
on di£|C, performer loads an appro- 
priate disc into dis^c drive unit: 

i) Places disc into disc drive 
unit.%heck8 that unit is ^et 
. to run and that other switches 
1^- \iare in proper position* Checks 
'that ready lig^t is on, aiui^ 
that, computer is set Ao rek.^ 
-ceive input- data. f 
ii) Sets selector to viewing rather 
than scanning position. 
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* ill) Checks that teletype message 
Indicates that equipment Is 
' -^re^dy to receive Input data, 
such aa 'Trogram Number?" 

de If the scan data to be examined are 
onjnagnetlc tape, performer obtains 
appropi;lat:e tape and loads Into 
t^e unit: 

1) Places empty tape reel and tape^ 
to be examined Into appropriate 
^positions on unit. Threads as 
' ^ appropriate' so that tapie will be 
vound on takeup reel# Sets apprc^« 
prlate switch such as load / j 
y/swltchi " ( 

It/ May use teletype to' enter code' 
that will wind tape into Inl-y " 
tlal position, V / 

ill) Checks tehat teletype -jne^age 

indicates that computer is ready 
for'SLnput data such as "Scan 
Code?" or "Tape CoSe?" and beep 
sound* If appropriate, types in 
code to ' set computer to viewing 
mode. . 

e. If j in pre|iarlng for ^viewing proce- 
dure, the teletype dolfcs not indi- 
cate that the computer is ready to . 
receive input data with message 

- such as "Program Number?" or "Scan 
Code?" or '"Tape Code?" and beep 
sound, performer may reset or* re- 
load the program(s) in the compu- 
ter's meniory as appropriate to 
equipment. May do any or all "of * 
following: 

i) If th^e teletype does ^ot print ^ 
appropriate message^ perfumer 
may check tiele type » .computer 
' settings and switifhes .as appro- 
priate; *may reset program by 
setting switches to settings ... 
A/hich initiate a self examination 
check, and then reset and re- 



Start ^ following appropriateV 
steps for 8id.tche8 and con^, 
trols. May try a new disc. 
11) If the program must be telo4ded 
using system programs on se- 
"parate cassette or tape reel, ^ 
performer inserts program cas- 
sette or tape reel in propei:, 
place in tape drive unit. May, 
rewind tape as appropriate, 
ill) If appr9prlate, performer nay 
ei;ase irrelevant information 
from coi6puter*s memory (ini- 
tialize) to prepare for Ijgad- 
ing of system programs. Enters 
appropriate code on teletype; 
sets switches as appropriate, 
and set 8^ to enter^ run and 
> load. Checks that appropriate^ 
light comes on. ' 
' iv) If appropriate, sets controls 
\ J to load system loader and/or ^ 
\ * ' program(8) . Checks or .sets 
' appropriate switched. Checks, 

I that cassette is rewound and • 

I ready. Sets for load and run. 

v) Performer has program read in 
by setbing appropriate .switches 
and a,ctiv^ting« Checks for ap- 
pr^riate operating signals. 
When the program h^s been read 
in as indicated light or^ 
teletype messagei'' performer cvay 
cl^eck that cohtepts^of display 
i registers are ap]propriAte« 

vi) If appropriate, rewinds pro- 
gram tape or cassette ^using 
prop^ controls. Removes a^nd 
stores^^pe^ or cassett-e«^ - \ 
vli) Checks that' computer is reacl>y 
by octlvait\ng .ao appropriate . 
Checks thac\teletype message 
- * asks for 'inpuC' data such as 

/'"Program Numbfer," "Scan "QoAeV 
or "Tape Code/?" and beep^sound. 
If appropriate, types in code 
to-se't comj^ter to viewing 
04 ' inode. 
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I 



vlll) If there is still problem, ar- 
ranges to 'have equipment checked 
out as appropriate or decides to 
do personally. 

f . If not -already done,' performer 
cheeky whether camera unit is 
^l^ostded with adequate film supply. - 
May check film suppl^^^^nrftcator, 
or opens back of 'camera and in- 
spects. ' 

i) If camera uses Polaroid film 
cassette containing film for 
eight exposures, notes nuort^er 
ot unexposed. films remaining 
,and provides additional package 
^ (s) from storage area; Reloada 
. when appropriate. \ ^ - 

'li) If loading ^laroid film pack-, 
age, performer opens camera and 
package contair^iiig film. Handles 
carefully and removes 'film p^ck 
from bag. Discards any moisture 
absorbing papet^ and inserjts film 
pack in camera as appro^iate 
in relation to light shield and 
restraining spring. Checks posi-' 
tipn of ta'bs,. Closes camera; 
Cljecks and "removes safety 'cover 
by pulling out tab. Rechecks 
' and r^eadjusts -If needed. , 
lii) If camera usek-roll film and 
there is insufficient supply 
. irt"^caWra, performer arranges 
.to have roll film, cassette 
loaded, pr decides to do per- 
sonally. 

, Wh^ loaded roll film cassette 
is oBtalne'd, t:hecks loading in 
subdued light. May checy that 
' X end of film is cut correctly . 
atid .is properly threaded apd 
attached to tal|j95e^P',6pool so 
that film upwinds^^ropr lately. 
Checks ^hat' film is properly 
mgaged in sprockets* Locks 



lERLC 



into operating position. If ap- 
propriate, cuts , of f*^ excess film' 
at exit port and removes. At^ - 
taches film cassette to camera 
Strd lockjs into place. Replaces 

» camera cover. 

If there is ad 'adequate film > 

y supply, checks that film is - 
properly loaded. Advance^ film 
to cdmpensate for any Exposure 
.of film due to installation or 
. check. Removes dark slide from 
camera lens if appropriate. 

If per ft^rmer .must search for span' 
file or record numberCs) in brder 
to view, may p'rint out tape qr 
disc directories to list; the 
record; labels on- a given tape or 
disc: 



1) May type out the code(s) to , 
— call the ap'proprlate ^program 
or subrouti^^^s to li^^t the 
record labels^^cm thcyt^pe or 
disc so that the\recol?4 (sct^an) 
numbers may be locaxed.) 
ii) Performer may request and re- 
\ ceive informatiOiA llstihg all^ 
he tape files with the^ same 
patien^^B code, 
ill) Performer may use subroutine 
code* numbers or search selec- 
tor to move the r^ords on 
'the tape or disc into^ display 
on TV monitor or cathode ray 
.tube and provide a visual 
search \for the scans Being 
c sought Performer reads the 
. recoird labels being dl^splayedi 
iv) .Performer notes the tape, disc 
and/or record number (s)' that' 
will be required so that the 
scan(s) of Interest ma^ lae 
, ^ , viewed. J ^ 

h* Once performer knows which disc(«) ^ 
1 5 or tape^^s) to read, mounts ^s ap- 
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p^opriate if ndt^ already done, a's^ 
deacr^bed. ^ ^ 
Once perfond^ knows which fjLle,< 
or reoQ^ (scan) number (s) to read 
from the mounted disc or tape, per- 
former enters code to call the f ir^ 
scan to be vf^wed, or usesYSel^cffor 
to move the scan of interest^ to the 
.display. , ^ 

If .physician will detefmine how 
display and/or what records will 
be made, performer notifies physi- 
cian that scan'(s) is (are) ready for 
vi^iwing. May provide absorption co- 
efficient charts,^ 



A., Performer adjusts the visual display ^ 
.according to orders on requisition, 
standard orders, or reqilest of physi- ' 
cian; \ ^ 



ii)' 



If viewing the scan in a white-gray- 
black sc^le on TV monitor or cath- 
ode ray tube, uses controls on view- 
ing unit or calls appropriate sub- 
routines hy typing gode numbers 
on teletype to a^Jjust display as 
requested or dec£ded: 

•i) Checks that identification in- 
formation showing .on display i 
is correct. ^ 
Performer may 'ftote the appropri- 
ate density leve^Bv fot" the ma- 
terial under examinationo an 
information required, or\checks 
the settings appropriate (for ^ 
^ display so that the picture to 
be viewed provides even steps of 
intensity change along a gray . 
scale from black to. white. ^» 
ill) Sets the window (display) width 
as appropriate to the type of 
density range needed, i;e., such 
that all vaTlues above the range 
will be ^undifferentiated at one 
extr^jQ^>^ch as white, and all- 
Values ^elxxw the range will be 



r 



LC. 



undif^etent^Lated at the other 
^extreme, such ^s black. ^ * 
iv) Sets <:he window level (mean) to 
correspond to the median detysity 
_^ value desi1:ed*for the median or 

center gray-Cone within the 
range . 

v) Performer adjusts the vrlndow 
mean (levjel) and/or window width 
by using appropriate manual con- 
trols or subroutines until the 
picture displayed demonstrates ^ 
the sharpest density gradation 
for the tlssxies in the area of 
interest and the possible path- 
^ ological material 'involved, or 

follows radiologist's qz cJiini-' 
• "-^^ cian orchard. ^ V 

yi) Depe/dlng on qptioos available, 
' perftormer may note or ^aet conr 
^trols to) read the density value 
at any Moi^t^ in tWe picture, at 
reque^t^ of radi^olbgist or when 
evaluating picture personally. 
' May use controls to blacken all 
picture elements (points) at a'_. 
• givervdisplay leveL^, have - them 
g flicket,* oStline bhem. May use 
^ ^ controls as appropriate to mag-' 
nify an area or otherwise modl- 
' /y the display of the two con- 
tiguous ''slices/' 

b. If viewing the scan -as a color 

dispfay, performer may call a pre- * 
/ NvSclected color scheme' or spectrum, 
yith^each" color corresponding to 
a display level, liy calling sub- " 
routine with teletype; may create 
new color representation as' appro- 
priate by defining intensity^ f ac- ^ 
tors for the base colors of the ' 
TV color monitor. 

i) Depending on equipmenf:, perform- 
er uses options^o vary CC>lor 
display as described, such as 
flicker, magnification, making 
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all picture poirtts of a given 
display level turn a partici^ar 
color. 

li) Follows' orders or requests to 
adjust window width and level 
in terms of color contrastjs 
o rather than black^-gray-white 

cOi^trastSjWith colors .represent- 
^ ing g^ven 4lensi.ty levels ^s 

, • selected . \ 

5* Rerfonner may photograp^h a given dis- 
play as requested by physiciali, or 

^ adjusts, each display and makes photo- 
graphs according to orders on requi- 
sition: 

a. I When a black-gray-white display is* 
obtained of v/Kich a permanent pho- 
, tographic record is* desired, per- 
' former may proceed ^as follows: 

♦ V 

i) Checks thfet roll ^film, Polaroid, 
or othfer camera i1^" loaded if * 
not already done. 
' iiX Sets any appropriate control to 

. •'photograph'* setting, 
ili) May set shutter ^and aperture^s 
appropriate.. 
iv) If ^appropriate, swings caiUi^ra 
Into^osition and checks thjit 
appropriate light is on. 
v) 0J)erate'5 camera exposure con- , . 
trol. y 

Vi) If Polaroid or other automatic 
processing. camera is used, waits 
^' for exposure^ to be completed,, 
pulls out tabs appropriate, 
and wrflts for film processing to 
tak^ place. Peels off or se- 
' pirates developed print from 
negative without letting print 
come in contact with negative. 
Discards cabs and negative as 
appropriate, avoiding any con- 
tact with caustic jelly. May 
fold and wrap negative to dis- 
card. ' * 



' vii) Continues with add Jtional -pht)- 
tographs as described. 

viii) If roll film is used, when 

all photographs have been taken, 
performer may remove as appro- 
priate and place for processings 
or decides to do personally^ 
ix) When each processed photograph 
is ready, cjiecks that photo 
has the same appearance as the & 
display being viewed. If not, 
reports to proper staff member, 
x) If thi film used requires a 
coat of^fixer, may accumulate 
the developed photographs and 
have them coated with fixer, or 
decides to do personally. ' 
xi) If, during the course of procgt- 
dure, camera needs reloading, 
performer reloads Polaroid pack 
^ or roll film as described, 
xii) If identification ij^formatlon 
photographed wfth'dlsplay is 
not sufficient, performer may 
use marking pen to write in ad- 
ditional information^ such as 
window' width arid' J.evel .(mean) 
or other optiTon selected. 

b. If a color caAera is available, , 
performer may make color photo- 

' graphs of "display following simi- 
lar steps to those for black-gray- 
whit*e photpgraphs. 

Performer Hay make\a line print-out ' 
*of a given scan (giving the relative 
density or absorption coefficients' 
of the picture points) when. requested 
by physician or according to tequi- 
gition.' 



May make print-oyt without rer 
course to, visual didplay by. typing* 
the appropriate codes to call 
the' scan and to call subroutine 
or program to, make print-out. ; 
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b. If appropriate, performer views the 
display and may use controls tof 
specify which of the pair of acaivs 
and which of the rows, and columns of 
the ^display ar6 to be printed. 

c. Performer tears off printed output 
as appropriate and sets aside for - 
review by physician or placement 
with other records, ordered. 

?♦ If scan data are on magnetic disc^and 

performer is to transfer the scan data - 
' from disc tcj magnetic tape,- performer 
may .proceed ^s follows: • 

a. If not already done, performer 
checks tha't magnetic tape unit is 
loaded as appropriate , as described 
earlier. May fit a "write enable*' 
ring to the tape reel. / 

b» May refer to log book and enter 

or check tape directory (identifica- 
tion data) and code numbers. May 
set appropriate controls ,to enter 
tape label ' information. 

c. Enters appropriate code to trans- 
fer the Qcan data from the disc to 
permanent record on magnetic tape. 

d. May defer transfer to tape until 
all the scans for a patient have 
Been reviewed. 

e. May operate controls to bbtain 
print-out giving record labels or 
tape directory information showityg 
tape contents. May ^tach to tape 
reel; may write irf other identify- 
ing information. 

J 

8. Wlien the performer has displayed and 
made any permanent records ordered 
for first scan, continues with any 
other scans ^s ordered. 

^ a. Performer operates controls as ap- 
propriate to resume viewing. 
Ir. Repeats display, adjustment of 
display options, photography,. 



printing antl taping from disc, 
as ordered or requested, 
c. May discuss the display options . 
at any time. May make multiple ^ 
copies of' photQgraphs and print- 
outs if so ordei;)fed. 

. Depending on orders, perfonaer termi- 
nated procedure as appropriate: , 

a. If ordered,' performer brings 

C.T.T. scan photographa, computer , 
print-outs and,pos8'ibly ,absorp- . \^ 
tion coefficient charts to physi- 
cian for review. Repeats* or con- 
tinues with viewing and recording 
procedU-res if^so ordered. 

- b. Ma/ decide to personally jacket . 

X scan photographs ^ line printc-outs, 
requisition sheets, and related 
materials, •and/or record informa- 
tion in log book, or arranges to 
have this done, depending on in- 
stitutional procedures. Continues - 
as ordered. * , 

c. When procedure is completed, per- 
former may unload disc and store. 

d. hjlay reset and rewind magnetic tape 
^ using appropriate controls: 
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i) When tape drive has stopped ;com- 
pletes rewind operation, 
ii) Removes tape reel from unit*' 
Closes unit door, 
iii) May place in protective case* . 
iv) Returns tape to file storage, 
or places for return in appro- 
priate location. . 

. When completed, performer may in- 
dicate to appropriate staff per- 
son when the performer is ready 
to proceed with next task. 
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TASK DESCRIPTION SHEET 



Task Code No. 18 



This is page 1 of 2 for this task. 



1. What is the output of this task4 (Be sure 
this is broad enough to be repeatatle . ) 
Blood drawij^ from patient's vein for blood work up; 
v^cutalners or test tubes filled with blood; contain- 
ers labeled; inability to find vein reported; record 
entered ;arrangement made for samples to be prepared 
and 'taken to laborator,y* 



2c What is used in performing this task? (Note 
if only certain Items must be used. If there 
is choice, include everything or the kinds of 
• things chosen among.) 

Patient's chart, check list, or MD's orders; tele- 
phone; tray with tourniquet, marking pencil, alcohol 
swabs, sterile needle, sterile vacutainers or sy- 
ringes and sterile test tubes;antl-coagulants;band- 
alds; labels, lab slips; Iced container 



/ 



Is there 
Involved 



4. if " J tes" to q 
res(^ndent oc 



recipient, respondent or co-worker 
the task? Yes* . . ( X) No. . . ( )' 



3 : Name the kind of recipient 
co-worker invcri>^^d, with de- 
scriptions to indi-cite the relevant condition 
inclade the kind with t^hom the performer- is 
not allowed to deal if relevant to knowledge 
requirements or legal restrictions. . 
Any non-pedlatrlc patient; co-worker; MD or super- 
visor 



5. Njtme the task so that the answers to qi 



Underline essen- 




tlons 1-4 are rcOoctnii , 
t lal unrdii 



Drnwing blooc f frntn nny non-ped latrJc p nt ipnt'fl yo ixx 
on or(fer s by determining amount needed for tests or- 
dered; finding vein. Inserting- needle and drawing 
proper amount of blood into syringes or vacutainers; 
reporting InabillLy to find vein; arranging to have ^ 
specimens prepared an^ sent to lab; recording. 
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Performer draws blood from lion- 
pediatric patient's vein: 

f 

a. On orders. 

b. As regular part of examina- 
tion procedure. 

c. At reques.t of cp-worker.^ 

1. Performer reviews MD*8 orders, 
has' standard order such as on 
check list, or listens to spe- 
cific request ^for blood for 
tests and/or special labeling. 

Performer consults check lisr^ 
to determine for ^ny test to / 
be done the amount of blood, Vy 
whether an knti-coagulant is 
needed and/or the color of the 
vacutalner. May call lab if 
check llst^is not available. 

2. Has lab slips, labt Is ^nd ma-' 
terials prepared for tests by 
subordinates, or decides to 
prepare personally, including 
syringes and test tubes or ' 
vacu tfiiners, need les, anti-co- 
agulants, iced container. 

3. Labels blood sample containers, 
making sure that lab slips 
are priDperly filled out. May 
mark diaite, time, and specific 
location^- from which blood is 
to be talcen. 

A. Explains to p4tlent what will 
be done. Selects arm And veln^ 
from which to draw hlood, de- 
pending on vl.qfbUtty of, blood 
vessels. 

5. If /performer is unable to ob- 
tain sample because of diffl*- 



OK-RP;RR;RR 



6 . Check here— i t— tn-ts 

is a master sheet.. (X) 
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TASK DESCRIPTION SHEET (continued) 

' , Task Code No. J^8 

This page of 2 for this task. 



^ist Elements Fully 



list Elements Fully 



culty in finding vein,* rep 
supervisor or physician, / 



.1- ■■• 

iti, ^reports t 



his to 



6. Applies tourniquet ta inflatje vein, iri 
s true ting patient toTjoTake^' fist. 



7. Locates and may raarK point for^ inser- 
tion; swabs with al(2f)hol^ Checks* nee- 
dle. Ejects air ecjuiii to amount of 
blood .to be drawn, rnser^ts needle; 
checks for blood by pulling 'back 
slight ry on plunger. Draws blood into 
appropriately labeled vacutainer (s) or 
syringe (s) in amount specified fot 
tests. Removes tourniquet and t^en nee- I 
die.' ' 



A 



8. Gives vacutainer(s) or syringe(s) to* 
co-worker to prep^are for lab, or de- 
cides to do personally, 

^\ Swabs puncture with alcohol swab; com- 
presses area; may put on baridaid- 
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TASK DESCRIPTION SHEET 



•Task Code Nq. 308 



This is page ' 1 of 3_ for this task. 



1. What is the output of this task? (Bt 'sure 
this .is broad enough to be repeatable.) 

ECO and pressure' monitoring equipment sep up, 
standarfzed; patient's ECO monitored; emerg- 
ency signs reported at once; film placed for 
processing. , 



2. What is used in performing this task? (Note 
if only certain Items must be used, if there 
it. choice, inc'lude everything or the kinds of 
things chosen among.) > 
Requisition sheet ;elec1trocardiograph and/or 
multichannel machine wfth oscilloscope, audio, 
printed br f ilmSrecording capabilities, hook-up 
channels for blood pressure, synchronization' with 
pressure injector , cineradiography equipment ;stop 
cock, transduc<ei^; synchronizaCTon cables ;elec- 
trodcs;electrode pads;hospital gown,giovf»s,maBk; 
scissors ; lead apron ;c3>diogt'aph paper; pen 



Is ther^ a recipient , respondent or co-worker 
Involved in the task? 'Yes...()} No.. .( J 



A. tt ^Ves'' to q. J: yName the kind of recipient, 
respondent or ' co-worker involved, with , de- 
scriptions to indicate the relevant condition ; 
include the kind with whom the performer is 
not allowed to deal if relevant to^knowledge 
requirements or lerfal restrictions, 
physician, radiologist in charge; charge nurse; 
any patient ;radiolog;ic techn6logist;cardiac dr « 
special procedure team ' , 



ERLC 



5. Name the task ao that the answers to ques- 
tions 1-A are reflected. Underline .essen- 
tial words. \ t ' 

Settiny; up and monitoring nny patient's electro- 
. cardiogram during special procedure , by review- 
ing otders; setting up equipment, for oscillo- 

• sccfpe, audio, paper or fijm recording of cardio- 
grams, multichannel -monitor inft incJQding arteri- 
al or heart pressure, synchronization with cine- 
radiography,, pressure injector; standardizing* 

* equipme§^ determining chan^.es to report; moni- 
^torin^; fe'iiorting significant chanp^ef; in ECG and/ 

or pressure; rrsmovin^ equLpnit-nt when ordered; 
pl.e^'lng film ft>r procof?s1 n;', . ^» 

. f^— ^ * -t/J '"■ 



List Elements Fully 



Performer sets up for and carr 
ries out continuous monitoring 
of a patient's electrocardiogram 
(ECG) as a result of: 

a* Regular assignment* 
b. Request* 

1. Performer receives or obtains 
the ECG requisition -form, pa- 
tient's ifier>tification infor- / 
mation and any appropriate * 
clinical information ot\ n 
patient scheduled for a pro-^ 
cedure requiring ECC monitor- 
ing, such as angiography, or 
is assigned to ECG monitoring 
for a given procedure as a 
result of assignment on a 
team, such as angiography 

^ suite team. 

a. If appropriate, performer 
checks the examination 
cabled for and the pur- 
pose.. Notes the procedure 
room assigned and its lo- 
cation. " Chetiks* the time 
for the scheduled proce- 
dure. If appropriate;note8 
the time to report for 
- prelilninary preparations 
ofl? instructions. 

t) Performer readfi pa- . 
^ tient's name, IdentL- 

f icaf ion ^umber, sex, 
• age, weight, and 

h(;ight • 

ii) iJbtes name of attending 
^ radiologist, other phy 

f siclan in cliarge, ^m- 
esthesiologist and/or 



tlK-RP;RR;RR 



Chec^l here If thts * 
Is a master shi?ft . . C< ), 



TASK DESCRIPTION SHEET (continued) 



Task Code No. 308 ^ , 
This is page 2 of • ' 3 f|>r this task. 



List Elements Fully 



charge nurse or supervisor, other 
members of .team. ^ 

b. When appropriate, rfeads any written 
orders or nates physician's oral 
instructions.. May contact staff to 
.receive more detailed orders, in- 
foirmation or to dheck .on type or 
availability of equipment. 

* i) Notes type of equipment to be 
- used, . whethet permanent film 
or paper ECG, record will be 
made, whether ECG will be re- 
corded with and coordinated to 
cineradiography filming, will 
'be synchronized to trigger pres- 
sure injection equipment af pre- 
cise point in cycle. 
- ii) Notes whether blood pressure 

will be monitored and/or record- 
ed during catheterization proce- 
^ dure on multichannel equipment 

r iii) Notes appropriate steriLe^pVoce- 
dures require^d ,. appropriate per- 
sonal shielding "for the exi " * 
nation. 



/ 
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c. Performer checks own clothing to 
make sure that*' performer is in 
compliange with institutional 'r^les 
for ^^kiM sanitary drftj?fe for the 
equipment, rooTit to be used.#and the 
gWcedure involved. 

At appropriate time, performer goes 
to procedure room to prepare equip- ^ 
ment and materials for the procedure: 

a. Performer may report tQ the chaVgc 
nurse or supervjr.or'. Checks name 
gf patient. Asks about specific 
precautions in dealings with pa- 
tient or ecyjipm^iit^ *. " ^ 

b. Pe/former •m.iy receive. *a clear^iJijbs-^ 
^pital gown, cotton *'bootfi^" cap 'and 

mask. Dons ,thi\»-u» bofoVc c.riKM'htg 



List Elements Fully^ 



sterile area or touching st^ile 
surface^'. ^ - / 

i) Vashes hands, a$ and when ap- 
propriate, 
ii) Carries out appropriate steps 
. to maintain the integrity of 
^ ^ the sterile 'areas or surfaces. 

-c. Checks that everything needed tor 
ECG monitprlng is available in 
room or has material's assembled. 

d. May decide to clean ECG equipment 
or arranges to h^ve this done. 

e. Makes sure that machine -i.^ ade- 
quately loaded depending 'on type 
of machine, ^with paper or film. 

f. Positions equiprteflt as appropri- 
^atevfor viewing of oscilloscope 

image, listening to audio^signal 
<^(lf used), with^ leads properly 
atta>:,h£d and oof" pf • the^ way of 
other^t'eam members who \^ll be 
engaged in other' aspects of pr"o- 
' cedure.^ P^tts on. Ifeaded ^prpn. 

Performer standari2es the ECG machine 
using appropriate dial(s): * . I 

' ' i ^ 

a/ Adjusts visual display on osc il- 

* loscope scr'Sen so that the .trac- 
ings ^i^e appnoprlatfely centered 
and clear. Adjusts sweep dial tb 
provide imag€»jof appropriate num- 
oev of waves 

b: May adjust audio^'l^art rate cfin- 
trols js appropriated 

c. If electrocardiogram tracings will 
be recorded on paper or fllm^ per- 
former standardizes ns appropri- 
ate* May set marker button to . 
identify each'cardiograt'P lead by 

, code number or marj<s"by Innd. 

d. ^ M.-iy.ch^ck that other modes such as 

piossure monitoring channel nro 
bperacive. 
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Task Code No. 308 



This is" page 3 of 3 for this task. 
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List Element! Fully 
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4. Performer "determines which^ leads will 
be used for monitoring and the sijes 
at which electrodes will he applied 
on patient's body. ^sj ^ 

. a. If not already done, has patifent 
prepared for ECG monitari^rtg and 
/. electrodes applied, or decides to • 
*^do personally. 
b.'Wh^n the equipment has been set up 
and' patient has electrodes place, 
performer chjecks that ECp monitor- 
ing equipment is functioning prop- 
erly. 

i) Introduces self to patient if 
coherent checks patient's 
ident I 11 icaticj^ aj^ainst requls*!- 
tipn fiheet. Kxplnlnft u'nut will 
be done. . 

li) Performer .may notify appropri- 
ate physician when ready.. Notes 
orders based on MD's' review of 
visual, printed and/or audio 
displays. Adjusts controls as 
ordered . Has electrbxles reposi- 
tioned'if so ordered or decideis 
to do personally, 
iii) Notes the ^appearance of the wave 
• * patterns on oscilloscope^ screen, 
elect^catdiograph' paper and /or 
audio soun^l^ of .heart rate ^or ' 
rhythm. ' ^ 

iv) If not already do-ne, determines 
•^hat KCC changes ar<: to be* 
brought af once to physician's < 
y at tent Ion . 

; - ' 

r. If blood [)r(»Hsure will he monitortid, 

. performer noton at what point ,in - 
( procedufi* stopcoc k and transducer 
will be att/^f.hrd to the ratheUT. 
, JjetermJnps what to look for in dis 
play of . pi^esGurc monitoring and 
what changes are) to he brought at 
I once to physician's attiititlon. 
d. When patlcrit and equTpment have 
been c'vpproprlately set up,perfornj^ 



er sets equipment to continuous 
monitoring mode. 

e. If' appropriate, at- proper time 
during the- procedure , performer' 
may connect 'synchronization cable 
from cineradiography camera equip 
ment to ECC equipment. 

'f . May connect cable frqm ECG equip- 
ment to automatic pressure inj ec- 
tojr. Depending on«orders, may set 
equipm(3^nt to inject at specified 
poinj^in successive cardiac cy- 
^cles, or may assist while this is 
done by co-worker (radiologic tech- 
nologist) . ^ 

Throughout procedure and until UoUl 
,to terminate, performer pays altcn^ 
tion to the visual, audio or written 
cardloj'.ram of patient and/or pr(»ssure 
tracJnj'.s if this is being monlto'red^ 
p-er former. 

a. Notes any' changes of, pattern as 
directed . - * • 

b . * Immediately notifies physician^ 
#when^any known emergency signs or 

unusual reading occui;^, based on 
predetermined guidelines. ^\ 

c. OnXordeVs. perf ormerji may rep^-^i^- 
tidn electrodes, reset machine** 

' using appropriate controls. 

'Vhen Informed that ECC. monitor ing is 
to he tfermLnated, perro>nt;r may re-, 
move elerxrodes, discard dlspostible 
pads aarl turn off equipment, t)r has ^ 
this dont'. Has patient's r.kin cliarr: 
e<t whrre oltcxrjHlo'A were airached. 



i iJm 
•r may 



. if rerofd ha.s been made on 

(hut not on rlne f i Im) per f oniu 

•^advance film (»n takt»-iip spool; (.ufr ' 
film and remover; cartt*Idge f ro!:i Can- 
era. Attaches approprliite Ideat i"*f Ica- 
t Ion Information and ?irranges to have 
processed as appropriate. ^ 
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ClJRRtCl/LUM OBJECT CVP: SHEET 



Pay.e I of 1 




Type of Objective 



Skill 



Factor 



2/ 



Skill or Knowledge Category Human lateraction Skills 
Occupation -- Patient Ca^re Te,chniclan* ' . 

Refers to Task Code No(s).: (l8)33 133 156 198 -28Q _^98 299 ^081522 



No. 

Scale Value 3>0 
Level 2 



^s there Cross Reference? .<.Yes(X) . . ..No( ) If yes, see footnoteC^s) 



Conteat : A graduate of the program at this educational level must be able to 

exercise s^feitivity to, others, and be sufficiently perceptive of the re-' 
levant characteristics or state of being of other people in the following * 
activities to be able to pay attention to feedback in interaction, and ad- 
just his or her behavior as appropriate to accomplish ♦th^ purpose of the 
tasks in which the interactions occuif*. These activities include: 

1. Explaining to oatient what will be done tfo draw bipod, . ^ample ; taking 
sample (Task/lS)). ' ^ . ' \ 

2. Explaining to patient and any accompanying family membe'r what will 
done in removal of sutures; explai-ning how to take any medication pre- 
scribed (Task 33) . 

3. Explaining' to patient rtame and purpose of medication to be taken orally 
or injected and passible aide. effects ; asking about allergies; ,injoctLng 
or administering medication (Tasks 133, 198, 298, 299,). 

* * ' . 

4^ Explaining what will be done in cleansing and drfssing ocf wound,' burn, 

or opening for catheter, or in applying pressure drci^sisfig (T<isks l'36/j?2). 

5. Discussing possible Cct^ses for unusually high radiation exposure reading 
on performer's radiation detectioi;i (dosimeter^ badge and possible trans- 
fer to other work (Task^ 280) . . # 

6. Ex^lainiQa to patient what will be done to monitor patient's ECG 
.(Task/308^. \ ' i ^ ' - ' 

To accompi Lsh this, the student must be ab.lp to demonstrate fluff IclenL 
awareness of what the relevant characteristics are of the "other" Xti the 
given situation, i^ust be able to demonstrate .sufficient percAiption oixfn* 



feedback -from the '"other," and must 



1 



a^abje.to Lndi c<it<.\ whar the proper ad- 

wh I c h 



justm*jcit Diu.st be in his or her behavior to aacpmpl isl^ the activ^th 
engendered the Intoraction ,and do this at tho quality standard set. 



'( 



Cross Ref ercf u o I^potno tp > : 
Lower scale val^kHA-^^ppe^ar-. in: 20 21 22 23 24 25. 
Sacno scale vAhu* appears in: 26 28, 29 30 31. 
'Higher scale value appear.s inr 32 3\ 3A 3^) 36. 



Sr^c .The foil oulij^ C/i£ri£idjjm j^^ 
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CUPRICULUM OBJECTIVE SHEET 



Page I of 1 



Type of Objective 



SkiLL 



Factor 



No. 



23 



Se:aLe VaLue^ 
'Level 



KG 



SklLl or Knowledge Category Human Ld terjc t ion S kLn_s_„___^ 

OccapatiQn Quality Assuran^^e cia n . 

Refers tq^ Task Code No(3).: (78) 173 178 187 276 321 52^ 523 jgjl^'^l^ ^'^-^ 
554 556 - ^ — ^ — 



Is there Cross' Reference? .;.Yes(X) ...NoC ) If yes, see footnote(s) 



Content : A graduate _of program at this educational level must be able to 

exercise sensitivity to others, and be sufficiently perceptive of the re- 
levant* character is tic3 or state of 'being of other people in, the following 
activities to be able to pay attention to feedback in interaction, and ad-- 
• just his or her behavior as appropriate to accomplish the purpose of ^ the , 
"**feasks in v(Jiich the interactions occur. These activities ' include : 

Requesting that co-worker or staff member ^ign record or form (Task(78^^ 

2. Informing repair st^rvice staff of problem with, equipment or supplies^ 
and relevant information, and/or inforrai-ng appropriate staff that unit 
or mat^rjLals are. not to be used until repaired (Tasks 173, 178, 187, 

, 276, 523, 525^534, 536, 538, 556). ' ' , ^ 

3. Informing co-Jorker of radiographs that were spoiled by being jammed 



in^processor 



br* in machine when it was opened (Tas4c 276) 



Informing co-worker or staft m'ember of supplies that should be replen- 
ished or replaced (Task 524). 
♦ * 

Explaining Co physic ian or- co-worker what: is missing on .request for re- 
trieving computerized Cransvetse axial comograpjjjt^cans .such as improp- 
er authorizacion. incomplt'Ce informaClon (T ask(52TjJ. 

Reporcing^usually high personnel dosimeter exposure readings to ap- 
propriacl^piFvisor(s)- (Task 553); and/or informing the indivldual(s) 
involved ;n notifying or arranging for personal interviews and reports' 
(Task 554)).. , ^ 

To accomplishVcljik, the -student must be able , to demonsbraCe sufficient 
awareness of wha£):he relevant characteristics, are of the "other" in the 
-given situation, must be able .to demonntrate sufficient perception of the 
■feedback from the "oche«^," ami must be.ablo Co jji|icat:e what the proper 
adjustment must be in» h is or her bf-havior to aWmpUsh the activities 
which engendereci the interacti ori.'and do this at the quality standard set. 



Cros<. Kejerenoe. FM.ornures: S^e.The Pt, II owi nj; Cjirr i cul uin Objec rives : 
'Jim- ucnU' vnliie appe.irs in: 20 ?.L ^ 

Hi 'hcV scale, y, lue , afn-en ls . in : 26 ?/ 28 ?,<J 30 31 ^^ 33- 3A,iV^ft. 



E-2I- 

(Example of how the same language In many tasks 
can be collapsed, with one currtculum objective 
used for a group of tasks) 

CUR:>.rcrjLUM OBJECTIVE SHE£T. ^ Pa-<e 1 of T 



Type of Objective Unowied/.e * Factor ill ^ 3 6") 

Skill or Knowledge Cate/ory II7311O0 Scale Value 3.5 

Occupation Radiologic Technologist \ . ^ .Level 

Refecs-totrask Code No(s).-: 355 356 357 158 ^59 360 361 362 163 364 365 366 367 
368 370 371 373 375 376 377 378 379 '380 381 382 383 3^84 385 386 387 *388 389 390 



4o3 465 466 467 463 491 492 493 494 49b 496 497 498.499 500 (^♦•contipued below) 
Is thereCrc^ss Referenca? ...Yes(X) ...No( ) If yes, see f oot'note(s) . 

Content : A graduate of the program at this educational level must be able to 
demonstrate mastery of . the following ^subject area 

Regional Anatojuy (includes head \and neck, thotax and abdomen , 
' pelyis and perineum, loil/er and tipper limbs ^ and skeleton; i n-*- 
ternal structure and connections between major partu, sys tems , 
^ a nd sections ot the body ) . 

at a l^vel of awareness and depth of understanding adequate to . the proper 
performance of the following activities: 

1. After reading requisition sheefc indicating; area of interest, being able 
tt> select appropriate film size, patient positions and centering to 
demonstrate the part of the body ^involved ;/ being/^ble to consider in- 
ter-naX-s^tructures in relation to patient positions, taking account of 
patient's age, sex, size and body type as approarlate for the area of 
interest (all tasks listed). . 

2. Considering appropriate shielding for radiosensitive tissue by c^nsid- 
^ering the cTbrec^ion of the central ray and the proximity of tissues 

in the area of interest to radiosensitive tissues (all tasks listed). 



3. PTOitioning paClent In relation to film and x-ray beam' tdfeobtain views 
requested; selecting technical ^factors appropriate to the^^ea of in- 
terest and tissue type involved (all tasks listed). ^ • 

To accomplish thes^ activities the student must have a^detailed knowledge 
I of t he $ubiec^t category, covering the appropriate technicainbr special 
t^nns, facts, equipment, and/or procedures which are' part of this discipline 
and are required successful com^^tion of the activities listed above. 




^ I'Crd^ Ref erence Footnot es See Tlie"X<Jl^^ iiLy.^>'"^ .9?^ Ky^"' " . 

Lower scale valu(^ j^ppears in^J^i \« 

Same scale value appears in^7l64N' , V < 

higher sca4e^ value appears inV-w6 167 168.^ ' ^ 

* 3<5U 502 503. 504 505 506 50/ '508 509 5iO 51 1 '512 513.514 515 5)6 517 518 519. 
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CURRICULUM OBJECTIVE SHEET 



Pa^e 1 of I 



Knowledge 



Type of Objective 

Skill or Knowledge Category II7312Q Q. 
Occupation Patient Care Technj^cian 
Refers to Task Code N6(s) . : A8} 



Factor 



L/0 



IV No . 

Scale Value 1/5 



Level 



t 



Is there Cross Reference? .,.Ye9(X) ...No( ) If yes^, see footnuLie(s) . 

Content: A graduate of the program at this educational level must be able to , 
4^nonstrate mastery of the following subject area ' 

Topoj^raphic Anatomy (relation of extg>mal physical mani- 
festations to internal structure and function of parts 
of the body ) 

at a level of awareness and depth of understanding adequate to the prbper 
m performance of the following activities: 

1. Selecting appropriate site fo^drawing sample of venous. blood 
' (Task 18). ^ 

. 2. In setting up patient for ECCbeing able to locate appropriate 
points for placement of electrodes (Task 308) - , 

To accomplish thest^ Activities the student must have a dethUed ktioul-edy,^ 
of the subjfct ca'tegory, covi*rlng the appropriate tochnical/or nyrec lal / 
t^j:Tns, facts, equLpmtMit, nnd/or procedures which are part of thlA dlscl.pl liu- 
and a^e required' for. successful completion of the activities lluto.d above. 



Cro:,-. R<.f<T.-ncc- _Ko,.r notes: Sf<- TL-^ FV>llowiri<;, (U.rrl^^ijum OhjeVr ( v.- 
S/iin..' r.calf vnliic apiit^.ir;; iii-169 ' ' • - • , ^ 

HLj',her r,rnlp vnlm; appears in: 17?. 1 /) 175 1/6. 
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CURRICULUM OBJECTIVE SHffET 



Know led vre 



Type of Objective _ 
Skill or Knowledge Category__ 
Occupation Quality Assur 



P^Re/l of, 1 



Factor. 



VI 



i6A 



ir/3Uoo 



e Tcchni^z Lan 



Refers to. Task Code No(3),: (78/1527 




No.^ ^ 
"scale Value 3. 

Level 2 



Is there Cross Reference? 



.Yes(xr . . .No( ) If yes, see fQotnote(s) 



Content : A graduate of the program .at this educational level mus-t be' able to 
demonstrate mastery of the following s.ubject area 

' ' \ ^ . 

Regional Anatomy (includes head and neck thorax and abdomen , 
pelvis and perineum, lower and upper limbs,^anci skeleton; in~ 
ternal structure and .connections between ma jdr parts , ysys-c^ms , ^ . 

and sections of the body) * ' , . , * 1 

~ ^ ^> ^ ^ , ' ^ , 

at a level' of awareness apd, depth of understanding adequate to th^ propter 
performance of the following activici.es: • » * 

1. In checking and jacketing patients* radlogoaphs , being abl e to match re- 
quisition with 'the area demonstrated on radiographs and righr^ or Ivft 
designation when information is missing (3ksk 78)^ 

2. In retrieving, displaying and copying compud\>rized transv**rse axial 
scans, belong able to select display controls so that picture demon- 
strates tbe area of interest requested v^h appropriately sfeiarp density 
gradation for the tissues in the area of interest (Task 527)-. 

% 

To accompliHh these activities the student tfiust. have a 'detailed knowledge 
of the subject^ categary, covering the ^appropriate technical or "Special , 
terms, facts, equipment, and/or procedures which are part of this discipline 
and are required for successful, completion of the activities listed above. ' 



\ 



Cro^.^ ReUTcncM. J-ooCnott-s : See The Komwj Jlurr Lculum^£bJo^M^ 
Lowfvr scale value appe.irK in: 

Same Jicale v^luf i\ppears;in: 165. ^ ^ f - 

HiK^er stinle vnUie appears -in: 166 16/ 168. 
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HEALfH-S.£R^ICES MOBI LITY STUDY ' J. <' • . • V 

Cur'ri cul urn ^bject 1 ves and Guidelines ^ • " . 

The. H9MS method of task analysis, and cu>;riculum design makes it possibj^ 
,t<j) provide materials '/foft use/^in specific stages of the educational process. 
These materia^Ts are disdusseil in Research Report No. 8, Volume 2, entitlx^d 
- "Currlcul um Object ives. for Rad.iologic Technology," This volutne comprises 
Cl^pters 6-9 *of Reodrt- No, 8. ^ . . 

Chapter 6 is aft introduction to the HSMS curriculum des i gn\aethod. It ^ 
*p7^enls the^-basic (fOncepts and definitions, a brl,ef summary of the method, and 
a description of the curr i cu 1 unf\ obj ect i ves^ It explains how curr i cul urn objec- 
tives are written, j * / 

, Ch,apter 7 presents the HSMS curriculum guidelines for d i agnos t i c • rad i ology 
^ troln the^ entry leve.l to the technologist leven. The guidelines are, giresented 
rn terms of stag^Sr of the educational process:' \ , ' 

1. Selection of educational , objectives - deciding what the institution wi 1 1 " 
teach and what *goal^ and values it will try to achieve. 

• 

2. Currt^culum development ~ selecting dnd structuring curriculum content. The 
content selected i$ the language of the task descr i pt i ohs , the disciplines of 
the Knowledge Classification System,, ar>d>the skills'. The structuring of the^con- 
tent into an organized set of intended learVjing outcomes is refilled in the 
HSMS curriculum objectives. These can be se\^uenced (n educational, ladders to 
pa^rallel job ladders. 

^3*. Program des i<gn - dividing and, arrangiTTg^a c'urriculum i*nto sequences and/or 
Units appropriate to the content, the. time requirements, and the structure of the 
educational institution. This includes Arranging the curriculum into one or more 
educational ^ 1 adders ; for exan)ple, in patient care and in quality^ assurance. Cur- 
riculum outlines^are given in detSU^ in tables in, Chapter 8, with suggestions or^ 
overall sequences thJaf. are re^late'rf 'to job content, ^ 

k\ histructional planning - suggesting ways to use task descriptions and to 
teach skills in classroom, ' ^ , " ' ' "M^ . 

5. Evaluation show* how HSMS Curriculum object ives , can be ysed to evaluate 
students by provi^ding competency^ s tandards for each object i ve; al so shovnng how. 
HSMS curriculgm objectives can b*4,used for proficiency test i tems%fi th' bui 1 t-Jn 
content val id i ty. • * 

' ^ , .4 . / • 

Chaptei* 7 also descr i b'es ' ways to use HSMS 'cur.r icul um objectives as a common 
frame of reference for discussions about new curricula, curriculum oyerlap, credit 
for advanced standing, articulation of programs, justification or el iminalion of 
course wo or diagnosis of Inadequate curriculum content. 

. Chapter 8 of Research Report N9, 8 presents the curriculum ou*t 1 t*ncs for the 
• educational ladders. It suggests an ordering, of the curriculum objectives to 
parallel the job ladder sequences recommended _i n Volume 1. Chapter 9 prcsenti> 
the *351 , ^urri cul um objectives' \x\ order. 
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APPENDIX B 

Persons^ I nterviewed During HER Feasibility Study 

'DEPARTMENT HEALTH, EDUCATION, AND WELFARE: N > > 

Mark Barnett , Associate Director, and Michael Audet , Division of Training and 
Medical Applications, Bureau of Radiological ^^e^th. Food and 'Drug Administration 

Harris S> Corien , Ph.D., Chairman, Public Health Service* Subcomml ttee on Health 
ManpoweV Credential I ng ^ ' 

Thomas Hat6h , D.i rector, and Joseph Kadlsh , Associate Director, Division of 
Associated Heal th' ProfessI ons , Bureau of^ Heal th Manpower, Health Resources Admlnls- 
ttlgtion , 

*Edward Hinman. ; M.D., DirqfftcJ^r, Hospitals and Clinics Division, Bureau of Medical 
Services, Health Servixes Administration *Admi raj^ t .H. , M.D. 

Gerald Rosenthal , Pi rector, Natl.orial Center for Health Services Researth; Archer 
Copley , Acting Director, and John X. *Clan;k , Deputy Director, Division of Health Ser- 
vices Research and Analysis, NCHSR. v ^ ' --^ 

WM H am Abe^low ^ Executive director, and Rosemary Laurlcella , Administrative 
Assistant, Leagu^ of Voluntary Hospitals and Homes, 'New York City 

Romeo Adagns , Assistant Administrator, New York University Medical Center, NYC ^ 

Robert BecFer , Director, Chicago Office, American College of Radiology (sub-: 
stituting for Wi 1 1 iam Stronach, Executive Director, who was unable to make scheduled 
appointment) ^ 

Earl Brant , M.D., Director of Radiology, Lenox Hill Hospital, New York City \ , 
, ' Sr^ HI Ida Brickus , S.S»M^, Associate Professor, Department of RadlologI consciences 
•St. Louis University, St. Louis,, Mo. (1) 

James Carter , Radiologic Technologist, Audle Murphy VA Hospital, San Antonio, TX 

Roixert Coyie , Executive Director, Joint Review Committee on Education In Radio- 
log I c'TcclinoTogy7 Chicago ^ , 

Candl do De Leon , President, Hostos Community^ College, The Bronx, N,Y. 

HlcheDe Doran , Director of Labor Relaflbns, Boston Hospital for Women, Jamaica 
Plains, Mass. ( I nter<r| ewed In Was>|'i ngton) * 

TrudI Dourdounas , R.T., Chairman, Radiologic Tecjinology Department, Hostos Com- 
muni ty Col lege of CI ty University^, The Bronx, N.Y. 

Martin Egelston , Manager, D-l vis Ion Medltal Services; and Dan Thomas , Staff 
Specialist, American Hospital Association, Chicago " ^ 

Vercte EHer , Ed.D., Director of Health Programs, Dept. of Community Colleges, 
State Board of Education, Raleigh, N.C. (by telephone) 

John Fauser , Assistant Director, Department of Allied Medical Professions and 
Services, American Medical Association, Chicago / . . ^ • 

Howard Goldman^ Director, Bureau of Radiological Technology, New York State ii^'-' 
partment of Health, Albany, N.Y. (by telephone) 

Harold M> Golds te-ln . Professor, Department of Economics, Northeastern University, 
Boston, Mass. (intervl^ed In Washington, D.X.) ' , . ^ 

Elliot Greenberg , M»J)., Director of Radiology, Mt. SInat Medical .Center,- NYC 

LaVerne Gurley\ R.T. , Professor, Center for Heajth Sciences, College ofAllled 
Health, University of Tennessee, Memphis, Tenn. (1) ^ ^ 

V / 

- \ L ! 

(1) Interviewed In Washington\ D.C. during meeting of American Society of Radiologic 
Technologists. ^ 





Jane Kouls , Managing Director, Center foY Occupational and Professional Assess-, 
ment, Educ)at!onal Testing Service, Princetqn, N«J«;.also i nterviewed ^at ETS were 
Tobi Friedman , Health Affalrg; W \] II artwKas t r i n'as , who developed radiologic 'technology 
proficiency examinations, and SkTp LlvlngS^pn , researcher Involved-in those\xams* 

Leon Davis , President, and Moe Foner , Executive Director, Local 1199» Drug 
and Hospital- Union, -New York City ^ . 

MoeJCatz, Vice President for^'PlahnJng, Monteflore Hospital antf Kedlcal Center, 
The'^BronxH^'. ' ^ ^ 

Ward Kel ler , R.T., Executive Director, and Marl lyn Fay , -Education Director, \ ^* 
American Society of Radiologic Technologists, Chicago - ' " 

Richard Kessler , M.D., Dean for Academics, Northwest^n University MedlcAl ^ 
School , Chicago ^ ^ 

' Aaron Korngold , Ad'mlnistra<lv^ Clvici of Services and Director qf Research, and 
A> Suster , M.D», Chief of Radiology, Brooklyn VA Hospl tal , Brooklyn, N.Y.' ^ ' ' 

She I la Lough 1 In , Blue Cross" Association, Chlcajgo 

Roland McGowan , Executive Director, Am^lcan Registry of Radiologic *TechiK)loglsts' (1) 
Michael McGarvey , Ph.D., Vice-President Sfor Health Services, Hunter College of 
City University of New York, W^w York Clty_^ ^ 

- James CFhnys ty , R.T., Director of Programs, Greenville Technical College-, prejen- 
vl He, S.C. (1) ^ . ^ ' , ^ 

Barbara Pryor , Acting Chief, Continuing Educatlon^DIvIslon, Education Services, 
Veteran^ Adml nls-tration , Washington, D.C. ^ ^ 

Gale Ramsby , M.D., forme^ Director of Radiology, West Haven (Conn.) VA Hospital, 
now In private practice and -afl^soc! ated with Unly. of Connecticut Medlca'PCenter - 
LI H Ian Roberts , Associate Director, and Jessica Romm , Staff Special Is't for 
Health, District Council 37> American Federatlq^n of State; County and Municipal " 
Employees, New York City . - ^ 

Sumner Rosen , Professor of Economics, Columbia Unlve^j^lty, New York Clljy 
Wl 11 lam Samuehs , Executive fri rector , Amcrl can Society of Al 1 led Heal tftProfesslons, 
Washington, D.C. . « ^ f 

LeRoy Sparks , R.T. , Radiologic Scfences Professor^ Downs tate Hcdical Center, 
Brooklyn, N.Y. - . , . , . , 

LI 1 llan Terri^ Ph.D., Executive Director, Profess i onal ^Examlnatl on Service, New 
York City . ^ - ^ ' , " ' 

Thomas Thompson , M.D. j^^^socl ate Dean, Allied Health Education, Ouke University 
School, of Medicine, and ftaaiofpglst at Durham- VA Hospital^ Durham, N.C^^lX 

M^ry Vahey , "R.T., Director of Educatiory, ProgrW for Radiologic 'Techno ro^, •> 
Helene Ful^ ^spi t§1 , Trertston,/ N.J. (1) • ^ \ ^ 

Ri chard Weather§^ g::f^.Tr7^^ami nis trator. Department of Radiology, New Y6rk Unl- 
versi ty^^eTTcrPCen^r; New York City . ^ 




BIBLIOGfV^P^^ 



1. Abdel-Halim, A. E., An Intersystem Model for CujrjricyXum Theory and 
Practice , Ph.D.. Diss'ertation , Columbus, Ohl^o: The Ohio Stated 
iyersity, 1965. (Unpublished) ' 



^2: Altinan , >J> W . , Research on General Vocational Capabilities (Skills 
' - and Knowledges) > ^nal Report, Pittsburgh; 'American Institutes 
for. Research, 1966, - - 

3. 'Ammerman, H. L., and Melchirrg, W. H., The D.erivation, Analysis, and 
. 1 Classification of Instructional Objectives . Alexandria, Va.: 

Hu&an Resources Research Office Technical R^iport 66-A, May, 1966^ 
(Defense Documentation Center //^D-633 47A)^ 

♦ / • 

A.^^Araraons, M., ^'Objectives and Outcomes," in Encyclopedia of Educational 
Research, Ach Ed., >Jew York: Crowell Collicy S MacMillan, 1969. 

5. Anderson, 0. R., Structure in Teaching , New York: Teacher Col 1 ege 

Press, 1969, > . 

6. Ausubel, D. P., *'Jhe Use of Advance Organizers in the Learning and 

* Retention of Meaningful ^Verbal Material," in Journal of Educat ior),al 

^ Psychology ,' Vol. LJ (1960), pp, 267-272. \ 

7. ' Bakke, R. L. , DeMarre, D. A.,' Goldman,^ D. ,B. , and Ullery, J. W,, 

Task Analysis by Selected Criteria: A Man ual, Interim Report III, 
U. S. Office of Education, National Center for Educational Research 
and Development , -Project No. 513, Grant No. OEG-0-8-00097 5 , 
Cambridge, Mas§ . : Technical Education Research Centers, Marrh, 
1972, (Unpublished) 

8. Barlow, M.' L., et 'al , , Research and-Wonstrat ion Project -for Curri- 

culum Development and Teacher Education jn the Allied Health Occu- 

pat ions . Various Reports, Los Angeles: University ol CalifornLi 

at Los Angeles, Division of Vocatlou^I Educ^t ion Al 1 led Health 
Professions Projects, 19^'^^>073, 



' 9. \ Beauchamp. G. A., Curriculum Theory ^ Wllmette: Kagg Press, l96l. • 

10, Bloom, 'S. S., Englehart, M. D., Furst , E. J., Hill, W. H, , nnd Kr,i rhw(»h t . 

JX^ R., Taxonomy of Educational .Oblectlves; Handbj^ok J_: Cq&nit.Lv>' ^ 

Domain , Nevr York: David McKay, 1956. 

jt ' • 

11 . Bloom , . R.. S . , Tha Curriculum Special I'flt In a Task Analys is \)eyj^\oSLr 

ment Process In Allied Medical Educctio n. Ph.D. Di s'JorL.illon, 
Columbus, Ohio: The Ohio St<3te University ;-"t97 2 . (Unpiibl I .shed ) 



* From Working Paper<No. 4I, 1973 



r 




BIBLIOGRAPHY (continued) 

12. Bruner, J, S., The Process of Education , Cambridge: Harvard Univer- 
\sity Press, 1962. 

13. Burt, S. M., Industry and Vocational-Technical Education:/ A Study 

of Industry Education-Advisory Committees , New York:* M(:Graw Hill 

_Book Company, 1967. 

♦ * f ^ ' 

14. Cain, G., Hansen, W. L. , and Weisbrod, B. A. ,^^^^|p«rcupat W^i^^ 

fication: An Economic Approach," in Mpnthly Labor Review , Vol. 90, 
No. 2 (Feb., 1967)] pp. 48-52.* 

_15_^ Christal»_R^._E,,^. '^Implications oX.Air Forc^ Occupat ional Research 
For Curricuilum Design," Report Avail«able from .Minnesota Re'search 

# Coordinating Unit^ for Vocational Education', Minneapolis: 'Univer- 
^ sity of Minnesota, undated. 

16. Crawford, M., "Concepts of Training," in R. M. Gagne (Ed.), Psychor 

logical Principles in System Development , New. York: Holt, Rinehart 
H and Winston, 1%2, pp. 301-341. 

17. Crawford, M., "Research and Development in Training and Education," 

paper for Symposium on the (Contributions of >lilitary Research to 
Education and Training (Northwestern Univelrsity, 1959), Alexandria, 
V^. : Human Resources Research Office Professional Paper 18-67, 
April, 1967. (Defence 6ocumentation Center AEH651 931) 

18. Decker, J. p., A Functional Analysis of Paramedical ' Qccupat ions as 

a Foundation for Curriculum Development , Phoenix, Arizona:" ^Health 
Services Educat ion^ Association, 1967' 

19. Dictionary of Occupational Titles, 1965: OccTfyarional Classif ic'atlon 
V and Industry Ind^x, , Third Edition (2 vois.)/u. S. Ipepartment f>f 

Labor, Washington, D. C: U*. S. Government Printing Office. 
'T 1 965. * ' ^ • ^ \ ' . " >-Y 

20. Essentials of an Accredited! Educational Program for Radlolbgic ^ech- 

no-logists ,^ Council on Medkcal Education, American Medical As- ~ 
sociation. Approved by th^ AMA House of Delegates, December, 1969; 
and Curriculum and Teacher's Syllabus for Schools of Radiologic 
Technology: A Teaching Guide , Chicago: The^* American Society of 
Radiologic Technologist^, 1970. 



■78- 



83 



J 



4t 



f 



"BIBLIOGRAPHY (continued) 



21. Essentials of an Approved Educational Program for the Radiation Ther- 
apy Technologist — Tvo~Ye^r Program , Council on Medical Educatiorj, 
American Medical Association, Approved by the AMA ^House^'of Dele- 
gates, Becember, 1972; and Guidelines for Tvo-Year ProgTams in Ra- 
. diacioji Therapy Technology ^ Council on Medical. Education, American 
Medical Association, Approved, November, 1972. ^ ^ 




22, 



23. 



^ Essentials of an Acceptable School of Radiation Therapy Technology 
(one year). Council on Medical Education, American *Medican Associ- 
ation, Approved by the AMA ilouse of Delegates, December, 1968; and 
Radiation Therapy Technology .Syllabus for One-Year^ Program , Board 
ofnDirectors , the ^jperican Societ-y of Radiologic Technologists and*^ 
the Commission on Technologist Affairs, the, American College of 
Radiology, Approved, December, 197Q; * 

Essentials of an Accredited Ed u cational P r ogram in Nuclear Medicine 
Technology , Council on Medical Education, American Med ical tAssoc 1 - 
at ion, Aj^proved » July, 1^69; and Prop osed Minimum Currl cuilum in 
Nuclear Medicine Technology , Chicago:' American Soci(>ty of Radio- 
logic Technologists, 1971. 



24. Fiedler, F. E.\ "The Trouble With Leadership Training Is that It 

Does£i*t Train Leaders." in Psych ology Today , Vol. 6, No. 9,<Feb- 
' ruary. 1973) , pp. 23f f . ^ 



25. Fine, S. A., and Wiley, W. W. , An Int rvoduct iort to Functional Job 

Analysis , Methods for Manpower Analysis No. A\ Kalamazoo, Mich.: 
W. E. Upjohn Institute for Fjnployn\ent Re'^search, Sept., 1971. 

26. Fine, S. A.., "Nature of -^ki-U-:-— implication for Education and Train- 

ing," Proceedings , 75th Annual Convention of the American Psycho- . 
logical Associafion , 1967 , pp . 36b-6. > , 

27. * Fine, S. A., A Systems Approach to Job Design and Manpower Utiliz a- 

tion Ci^ five^ parts), Waishington , ' D. C. : W. E. lip'john Inst ixiatt-, ^ 
for ^€mployment Research.;. 1 969 . 

28. Gage. W". L., ^d:), F fandbook o i Researct» on Teaching , Qhicajjo: Rand 
• ' ^ McN^lly h Co.^\^963. ' ^ . ' " v 

/ \ * ' - ^ . ^ ^ 

29. CTagn^, *R. M,^ ""TheXAnalysis of Instructional Objectives for the l)e-' 

. sign of Trtstruct l\n," in R. Clasfer (Ed.), Teaching Machines ♦and, - 
Programmed Lear nlnV, , Wasi\ington, 0. C.\ National Education 
^ Associatioij, 1965 , (\p. 21-63.* 



X 



\ 



-V 



BIBLIO(?RAPHY (continued) 



ne, R. M., The Conditions of Learning , New York: Holt, ^linehart 

nd Winston, 1967.. ^ , 

agne, R. M.; (Ed.), Psychological Principles in System Development , 
New York: .Holt, ^inehart and Winston, 1962.. 

ser , R. , "(Ed^ ) ; Teaching Machines and Programmed Learning, Il jv'. 
Data and Directions , Washington, D, C^ : National Education Asso- 
ciation, 1965. < 

33,. Glaser, R., -/Ed.), Training ResearcH' and^-fi^ation , Pit.tsburgh: 
University of Pittsburgh Press, 1962. 



iGJick, ,L.- J;, (Ed.), Undergraduate- Social Work Education for Prac- 
tice:' A Report on Curriculum Content and Issues , Report of the 
f Curriculum Building Project Conducted by Syracuse University 

School of Social Work Under Contract with the U. S. Veterans Ad- 
ministration, Washington,- D. C. : U. S. Government Pr int irv^ Of f i ce , 
1971. . > - 

35. Griffith, W. S., and Hayes,' A. P.,. (Eds.), Adult Basift Education: 

The^State of the A^rt , Chicago: Unlyersi-ty of* Chicago Department 
^ of Education, March, 1^70. * 

36. ^Gu ilford* J. P., The Nature of Human Intelltgence , NewYork: McGraw 

Hill, 1967, - • . ^m¥«^ . 

37. Haggard, D. F., The Feasibility of Developing a Task Classification 
- -Structure Ordering ^Tra ining Principles and Training Conte nt, 



Study^for the U^ S.7AVdy Huirian' Rcsearcri Unit, Alexandria, Va.^ 
Human Resources Res^rjc'h Organization Re8earch\Memorandum, Januafy, 
1963.. (Defense- Do/sxjfientat ion Cente jlfAD-$2j3 .162 ); 

38. ' Henrick, R. R, and Coldsmltli , K. L., Hospital Pharmaoy Technician 

Project: Development an4 Validation of the Task Invent<^ry , U. S. 
Office of Education Grant 8-0627 , Los Angeles: University orf • , 
California at^os Angeles, Division of Vocational Education, Allied 

- Heal th- Profe&!^ic>ns ^Pro^ects, .revised, February, 1^71.^ 

39. Huebner, /ffT, ''Curriculum as a Field of Sttidy'* in C. JTB. MacMillan 

- and F>/w. Nelson (Eds.), Concepts of Teaching; 'Philosophical 
■ Essays , Chicago: Rand McNally and Company, 1968, pp. 39-118. 



•80- 



85 



I 

40. 



^ ^. BIBLIOGRAPHY (dorvtinued) . • * 

Impellitteri, J.'T.,'and Finch,'^ C. R. , Review and Synthfesls af - Re- . 
search- on Individualizing Instrueti'on iYi yocationa.!^ ari^ Technical 
Education , Columbus, Qhio:^ ^ERIC Cleafiflghouse on Vo6^iitional and 
•^^chnical Educatioo. Dec., :197i% (U; S'. Government yPri^tlng Of- 
tice''stoc;^//1780-0798)-./ • * - « 



41. 



^Inlow, G, M., The Ismergent in Curriculum , New 
Sons, Inc. [ p966. • ,v P 



o^: 



John Wiley & 



4 2 . Instructional Systems and -Teclmolosy : . Ajv'rgitf-oductiOn to the Fi eld 
and its Use, in Federal Training , Washington, ^ D> -X> : . ^U . ' S . CLvU — 
Service Cotoissixyn Bufeau bf' Training, T^rahUng Hystem.s and ;^e( h- 
nology Div^sfon, June, 196-9. ' ' • ' ' , ' ' 



43. 



44. 



Johnson, M.r:Jr.\ "Definitions and Modeb^, fn 'Hur r icu lum theory 1 n . 
^'Educational Theory, Vol. 17 (Apr i 1 , ^^%7 )\ -i>P • I2V-40. • 

Jones, F. £. , A Sy3>tematic Analysis of Army Traiixing Requirr^me nt s 
as the Basis of More Generalized fra inin^- i^esearcK Alexami r ia , 

' Va. : rfqm^n Resources/Research arganlzation Res"e_aroh' Report 7, 
May, ^61 7\ (National Technical ^Inf onqsit ioa Service' //AD-259 ^476) 



45, 



Joyce , 'B . -^R. , o V -al 
cation: Stra^^ies 



Im plementing f^yspems Mbdelg for Teacher £du~ ' 
for Incr^sTng Feasibili ty, Final Report, 'U. S.. 



46. 



47. 




^Office of 'Bduca^on, Pco'ject No. '00774, Grant No^. OEG-070-:4726,,^ 
• New Xprkr T^ch^s College ^ Columbia . University , May, 1971. ^ - 

Kasseli, H.Ib.^ Mand( >wer ^Tojt L\\t \ Hum^ILA^_L!£i£g^ voluines), U.'S. 
Department] af I^ab^^ htaiipbwer Adrai rxist ration , Contract 82-1 
10-11, Chilcago: --Auno^is Bureau of^Emp.lpyment Secur ity | June , 
' 1971 r EspjeciaUx ^^imber Three^ A. Cur riculum for Efk^ry and 

M iddle Level ^Jork ct^^ ln/jiumarv SerVce.s Agenci^Ts and Number Four, 
Community Or-ganiz at^rt-f or- Allied-- Health Manpow er > j> " 

Keller, M.*tl^^ et a2.\EocCuj>atlQnal ^Ha/ilth Con4?ent in Bacca laureair ^ 
^ N ursing. SducatW , i-nna t j b . S. l)e'par tmeiit of ^Health,' 

Education,^ an^ Wo^lfAre ,F4iibl/c' Health ii.^rvlce, Nat iOnal/ln'U i t uto 
for Occupant ibnal '^affety and^Health, 19?11: ' * ' * - 

:y ^ ' . • , / j • , ^ 

r, R.-J^. . BarkerV^B.. lr/-arid^iles,\ D. L.', Behavioral 'Object iven 
-Instru^ction-, . Bosfotfr Allyn arnrf Bacon , 1:970.^ X. 



A. -R.; ani Bro^ell, J. A., The Curriculam and -clie^bisc'lpTTn^.^ 
^KnowX^ge , Nev York:^ John Wiley and Sons/ lnc..^ 1966.. ' . . 



\ ■ 86 1 

■81- 



3 . 



BIBLIOGRAPHY (continued) 

■ / 



to 



' '- * 50. Krachwohl, D. R. , "The Taxonomy of Educational .Objectives. Its Use 
* in Curriculum Building," in C. M. Lindvall (Ed.), Defining Educa- 
tional Objectives , Pittsburgh: University of Pittsburgh Press, 

51. KrathWohl, R. , Bloom, B. S., and Masia, B. B. , Taxonomy of Edu- 
, • , Rational Objectives, Handbook II: Affective Domain , New York: • 

f ' . David McKay, Inc., 196A. ' " ' 

52. Levin, T.,, Russell, f. , Lesh, S., et al . , "Transitional Report of' 
^ . _ th'e Curriculum, Research Group," in Tcansitlorial Rfeport , '^Albert 

/ '* ^ , Eiiystein College of Medicine - Lincoln Hosp^c 

_ Prc/gram , (2 '^^olumes)'. New York; 1968. (Unpot 




'53. Lindvall, C. M. , (Ed.), Defining Educational Objectives , Pittsburgh: 
Un^vers'ity of Pittsburgh Press, 1964. 

54. Lindvall, C. M. , Nirdazza, S. , and Felton, M. , "The . Importance of 

Specific Objectives in Curriculum Development," in C. M. Lindvall 
(Ed.>*, Defining Educational Objectirves , Pittsbur^h:^ University of 
. • Pittsburgh Press, 1964. . .< . , ' 

*55. Mager, R. F. , Goal ^Analysis , Palo Alto, California: Fe^aroh Publish- 
'ers, 19?:$.. . ' • ' : • 

* ^ , J 

56. Mager, R/ F.,r Preparing Instructional Object iv,ea" , Palo Alto, Call- 

- .fornia: Fearoti Publishers, 1962. . 

57^. . McCollom,. K. G. , and ICurt'zJ, E*^ A- » An Integrated, Preprof essional , 
jlndividually Paced Instruction Curriculum , Stillwater, Oklahoma < 
pklahoma State tUniversity, undated:. (Unpublished)^^ 
, . - / ' ^ * ^ .> . ■ ' ^ . I 

58. ' McKnight, A. J., and Hundt, A. G., ^Driver ^uc^tion Task Aria lysis , 
' Voluiae IV: Development of ^Instructional Obj^tivea , Human Re- , 

sources Research Organisation ' Int^cim Report IR-D1--71-1, Bepart- 
, ^ ' njei^t of-Transportation Technical Report, DOT Contract No," H-7336, 
!' c ^ Alexandria, Va.: Hyman Resoui?ces Research Organizat jfon, April, 
' . • 19>2. : ' 

J 

59. Miller, R. B. , "Analysis ahti Specif icat ion of fiehavJ(,or for. Training, ' 

in R. ^laser XEd. ) » jrraininV Research and Education ^ Pittsburgh: <^ 
University of Pitt s^blirghJBjsress, 1962, pp. 31-62^ ' 
M ^ " ' . ' • \ ) 

V . 60. Miller, R. B". , "Task /6^sc'ript ion and Analy.sipS^an R\ m.' Gagne^^^ 

c Psychological Pr4.nciples In System' Developmefyfij New York: >iolt, 



Rinehart; and Winston,- I9i2\ pp. 187-228.^, 



t 



*1' . 

» 




Radiologic Technol-o^v, Biirfeaii orf {facUologic iJealiLh, Food and'-bTuR 
Admlnlstrati6n; Public Health- Service, U. syOe/artment of Health 
Eddcation- and W^lfar*. Washington, D. C.:' U. 5. Government Print- 
ing Office Publication M. (FDA) 72-8011, 1971, 
, • * ! . 

- - -65. Natiional Seminar -on Modulaj- Flexl ble-Sc WuUng^ The Fl exibl y Sche'd "- 
Liled School of 1980: A Report Davrnn : InstUlItTl^r Dc-velopmem- 
of Educa^onal Activities,' 1971. " • - ' " 

. - 66. Nurses Aide _to__L^ IpgrV dlng Program (8 voWs) snonaored by DIs- ' 
- • . . trlct Council 3 7,J\F.S(*E:, AFL-CIO, and the New York City/ lU-a 1 1 b. • 




tf the MAn^oij^ AdmlM-strat Ion , U. S'. Dept. of- Labor, m2-M-b7- 
, New Yorfk, r^. ,yi967-196g. (Unpubl f 'ihed ) 



'67: Pennell M.^.>^fitt, J. R,-, and',Hat,ch, T. D. , Accreditation and 
Certlflcat^n In Relat ion- to Allied Health Manp ower. Ri.rppi. nf 



.Health Manpo^ SdWatlon, WasHlng>6Dn, D. C: U. s'- Government 
Printing Of f iceV-*i97l . . " \ 

68.> Pet<-lfs, R. "Must an EduqaJ^pr ,|iaye 'art Aim?" in C. J. B.,MacMlllaa 

T., W. Jilelson (Eds.) , Concepts of Teaching: Phillgaophical ' 
(^^ssyfs, Chit^^o: -Rand McNally & ei)mpany, 1968^p. -89-^8. 

Phenlx^»P., Realms of ■Mtigni n^. New Yprk; Mc^rawHill, 196-4. 



.69 

70 



Plowman, P., dV, BePjavi oral Qbjei-.t Ives : Teacher SfecceHS ThrouKh/ Stu- 
.. tient Performance. 'Chi cn^o: ■ Science, Research Associates, 1971. 



v.- 

* - 



BIBLIOGRAPHY (cbn;lnu< 

61. Morrill, C. S.,- "Setting Progra;med iktrUctiifn Objectives uling 

Systems Methodology," in G. D. Ofie%and w\c, Meierhenry (Eds. 
■ Trends in Progfammed I nstruction . WaUington^ D. C. f National 
Education Association, '1964, .pp. 5T-52, ~ I ' ^ \ ■ ' ' 

62. Morsh J t; >Iadden,.J. M. , and Christal , R. E. , Job Analysis in the . 

U S. Air For 98 , Technical I^eport WADD-TR-61-113f, Personnel Labbr- " 
■ • fir Devel5pment Di'vision, Air Research and DeV^lop- 

men CcJmmand, «• Air Force, February, 1961. - (Defense Documen- 
tation Center //AD-259 389) . > . ' y 

^V^it' f" ^nalysfs of Jobs- -'use of th6 T^Invencony.. ' " . 

Method of Job Analysis," in E. A. Fleishman (.Ed . ) ,* "s\udies in Per- 
sonnel and Industrial Psvcholo^^. Home wood'. Illinois': -The, Dor'sTT 
Press, 1967, pp. 4-11. . ' ' ^ '. 

National Conference on Co llege Affiliated Educarf Nial Program.s in 



7 



J 



11. 



12. 



73. 



•74. 



/ 

/v 



ERIC 



- BIBLjIOGRAPHY (continued) 

Pophaw^-^V. J*, (Ed.)> Unstructiorial Objectives , Chicago: Rand y 
McNall7, ia69. ' ^ ^ \ 

PophaA, W. J.,ana Bak«r, E. L. , Planning an Instru(jt,ional Se^^tience^ 
Englewood^Clif fs, N. J.: Prentlce-Hall , Inc., 1970. , 

^ ' v • 

Powers, B.Q, R. N . ,^ Curriculum Project - Nursing Program^ Levels I, 
II» and 11^ (3 volumes), Coolidge / Arizona : Central Arizona 
College,' 1971> (Unpublished)" ' ' ' . * 

Putnam, J. P.,. and Chismore, W. D., Standard Terminology for Currl- 
curum and Inst,ruction In Local and State School Systems , Washing-^ 
ton, D. C. : Natrlonal—CeTttrer-f^r Educational Statistics, U. S. */ 
Office of Education, 1970. 



75, 



Report on Licensure and' Related Health Personnel Credentialing , 
Of^ce of Assistant Secretary for Health and Scientific Affairs, 
artment of Health, Education, and Welfare, Washington, ^ 
Department' of Health-,. Education, and Welfare Publication 
No. (HSM) 72-11,. June, 1971. 




76. Scheffler, I., Conditions ol jCnovledge: An Introouction to Eplste 
moloj^y and Education , .Clenview*, *IllinoisL Scotf, Foresman and . 
Company, 1965. ' ^ 



11 . 



1 / 
78. 

79. 

po. 



School of. Allied Medical Professions, The Ohio State University,' 
Develo p ment of Occup^ional Therapy Job Descriptions and Curricula 
'^^^^^M f^^^^ ^"^'^^^'^ (A^volumes); Report Number Onf: Occupat io nki 
Ther^Spy Job Dekcrif^t ions V Report Number Two: Occupational Therap y' 
Curriculum Guides Develop^ 'Through a Task. An'aly sis Prbcedure Cln w 
2 parts); Report Number Three: Procedut^al Manual for Task Analysis 
and Curriculum Guide DevBlbpmj^nt , U. S. Department of Health, Educ^^-7 
tion^nd Welfare', Public Health 'Service , Grant No. 5 D02 AH 0096^^ 01, 

0 - June 30, 1972. 



2, Columbus, Ohio, July 1, 1(9 

Schwab, J. J.\ The Practical"; 
• d'.. C: Na^tional Education Association, 1970 



A Language for' Curricpli^ , "Washington, 



•Shimberg, B., Baser, B. F . ,- and; Krug^ec, D. H., Occupational Llcens- 
inj^: Practices and Policies , A ReporVof the Ed ucatipnaJ^ Testing 
Service, Washing^^n, *fi. C: Public ^Albair^s Press, 1972. ^ 



Sjogren, D#;and Sahl, R., R^iew of Research on Common^ »Jab Behavi ors, 
Washington D. C: Bureau of Research, Off iceo^Edi^eat Ion, U. S." 
department 6f Hel^lth, Education, and ar€^^^6^6^ ■ \ 




-t 



? ~ 



Bl'BLIOGRy 



BI'BL^RAPHY (continued) * 

81. Sjogren, D. , Schroeder ^JjU^and Sahl , R., Ilie Tdeirt if icatlon of Comtnon 

Behavioral Factors as Bases for. Pre-Entry Preparatlpn of Workers 
^ for Gainful Employment , Washington, D. C; Office of Education, 
U.'^. Department of -Health, E^lucation^ and Weliare, 1967. 

\ ' ' ' 

82. 'Smith, B. 0., Stanley, W. 0., an^ Shores, J»,H., Fundamentals of 

Curriculum Development , Yonkers-on-Hudson : World Book Company , 1 957. 

83: * Smith, R. G. , Jr., , Con-t:roll fng the (Quality o^'f Training , Alexandria, 
^Va.: Human Resources Research Organization Technical Report ^65-6, 
June, 1965. (National Technical Information Service j!/AD-618 737) 

84* Smith, ^R. G. , Jr., The Engineering of Educational and Training Sys- 
tefns, 'Lexington, Mass.: H^atii Lexington .Boaks, 1971. 



9 



* 85., Stoiurow, *L. M. , Peterson, t^:- I., and Cuoningham-, A. C, (Eds.), Compu- 
, ter Assisted Instructian in the -Health Professions , Newburyport, 
- Massachusetfs: KNTI^LEK, ' Ine 1 970. ^ 

86. Stuart, S. D. , An Exploratory Sturdy to Analyze New Skill ContBUt in 
Selected Occupations in Michigan ^nd the Mechanism for I^ts Trans- 
' lation into Voc^ational Educati^on Gur^cicuft , U. S. Department of » 
Labor, Manpower Administration, C^ntyact //81--37-68-*40, Columbus, 
-Ohio: Battelle Columbus Laboratof>4^ »• -^^ly > 1972. . ^ 

^ 87. Study ()f Accreditation of Selcnted^ Health Edueaj:! on/ Programs (SASHEP), 
^ ?lrcred i ten ion of. I UmI t^h Educat 'i or^l Programs (3 volume^-)-* Part I : . 

Working P apers^ Parx II : Staff Wor Icing Pape.rs ; PaV t II^I : Com- 
' ' mis s ion » Report , Washington, D. C*. : The National ComiHlssrorTon 

Accrediting, 1972. 

. 88. Swenson, C,^ , P r o^zjLdlng for Flexil>ility in Schedu 1 1 hgi and Instruction , 
Knglewood Cliffs,- N. f. : ' Pren t i ce;-Hal 1 ,' W66.' ' ^ 

A 

. . 89. Tanner,!)., *'Curr w ulu'm Tho^uryt Krtowledfto and ContCMit," in Rev iow * 
of Educa t iona I Re so a r chj_ Curriculum* Planning and Development , ^ Vo 1 
. XXXVI^une, i|66) ,^ pp. ,3^2-372 . 

' 90. Technical Education Research Centers - (TERC) r-^ A 'I^unctiongl Approach 
to the Structuring of.Career Education^: Imporjtant Elements and 
gompo neh ts , undated . (Unpublished) ' ' 

"91.' Technical Education Research Center (TERC) , development of CareeV 
Opportunities for Technicians in the Nuclear Medicine Fi^ld; A 
r Sourcebook of Working Pa^erp , on -Problems and PossibilitieS t U. S. 
, \ , Office of Education^ Grant //bEG-O-8-07013-^'6O2 (51 3) , Cambridge, 
.^A^.;-^ Mass,, undated, c . ^ 1971- 72 . ; (Unpubl ished) 



•85- 



V* 



90- 



BIBLIOaRAI>HY- (continued) 



92. 



9i. 



94. 

95-. 

96. 
9^. 



99. 



100. 



Technomics, Inc., Job Ar^jysis Techniques for Restructgring Health 
Manpower Education and Training in the Navy Medical. Department ; 
and t Attachment I: Radiation QPCB Ta^k Sort for .Radiation ; .and 
AttaAhnxent V: Blotrohlcs QPCB Task Sort for Cardiopulmonary, EEC, 
Iphalation Therapy , Bureau of Medicine & Surgery, U. S..Navy Medi- 

— cal Department, Office of Naval Reseax^ch C^tttracr #N00014-69-C-02A6', 
. McLean, ^Virginia, March 1972. (National'Te'chnical hiformatian 
Service Nos.'AD-745 261, AD-745 262, AD-745 266) ^ 

i , . ^ 

Technomlcs, Inc., A System Approach to Navy Medical Educatiop and 
Training, Summary of Fourth Year Activity , Bureau of Medicine &^ 
Surg^y, U. S. Navy Medical Department , -'Of flee of NaVal Research, 

/^Contract f/r;O0(>14-62-C-0246, McLean, Virginia, January, j 1-973. . 

Tomlinso^n, M. , et al. , Guidelines for^ Health Occupation^ Educa- 

-tion Programs , U. S. Office of Education, Divislbn of Vocatlona^l ( . 
and Technical Education, Contract No. OEC-O-9-644015-4716 (399) ^ . 
Washington, D. C. : <s-U. S. (;o\/ernment Pr'inting Office, StcTck //1780-" ^ 
0801, June, 1971. , , ^' 

' * 

Tuckman, B.. W. , and Edwards, K. J., "A Systems Model for Instruct- 
ional Design and ^nagement In Educational Technology , Vol: 14 
j(September, 1971), pp. 21-26.* ' ^ ^ . , ^ 

TyleV,\R. W. , Basic Principles 'of ^Curriculum an^ Instructitm , 
Chicago: IMlverslty of Chicago Pres^— 1949\ W 

Tyler, R. W. , "SQ|3ie Persistejfit QuestiQns on the Defining of^Objec^- 
.tlves,** in C. M. Llndv*all (Ed.), Defining Educational Objectives ," 
Pit tsburgh; University of Pl^ttsburgh Press, 1964. ^ ^ • 

The Unit In Curriculum Jevelopment-^hd Instruction , New York, N.Y.: ^ 
Bureau, of Curriculum Research, Board yof Education of the Clity of 
New York, 1962. (UnpubUshed,) , . * * ' ^ 

Walbesser, h". L.,' Constructing, Behavioral' Objectives , College Park^ 

MD. : The Bureau .of Educational " Research and. Field Services, Col- 
lege' of Education, University of Maryland, J970.^ 

* * 

Walbesser-, H.. L. , Kurtz, E. B.,- Coss', L'. D; , and Robb, R..M., Con- 
structing Instruc.tlon Cased on Behav;loral Objectives , Stillwater, 
Okla.: Oklahojtna" State ItolverslCy School of Engineering, 1971*. 
(Unpublished)', ' 



ERIC 



•86- 



Si 



BIBLIOGRAPHY (continued). 



ICn. Wallenstein, R. J., Knowledgg^Coafaonly Useful in Twelve Allied 



Health Ocpupati 



'Office of Eduction Project No. OE 7- 



:ions , U . S\ 

0031, Grant No \ OE 0-4-7-070031-1626, Report No, 25, Washington 
^ C; .Department of Health, - Ec^ucation and Welfare, 1968.^ 

102^.' Wells, L. W., Behavioral Sciences and Medical Education: A Report 
(' of Four Conferences ,. National 'Institute of Child ^ealth and Human 

Development, Washington', D. C^: Department of Health, Education 
- and Welfare Publication No. (NIH) 7.2-41;, ,1961. 

103. Wenig, R. .E.,-a'nd Wolansky, W.^D., Review and Synthesis of LftBra- 
, . ture on Job Training in Industry , \:olumbu8, Ohio: ERIC Clear tng- 
house On Vocational and Technical Education, June, 1972. 

104^ \Willard, R., A School Schedule Building System Desigaed for Educa- 
tional Administrators , Ed.D. DissgVtation, Cambrld)?e: Harvard 

University Gr^uat;e School of Education, 1969N~lUnpiLbU>lb^^^^ " 

, , - ' * ♦ 

X05. Woodworth, W. R. , Dental Laboratory-technology , > Unit, I: Fundamenttt 
. Laboratop Procedures (3 irrstructional modviiLes) , U. S'.' Office of 
Educatic^ Research and 'Demogstrat ion Grant 8-0*627, Los Angeles: 
,Uoi^e^s,ity of California at Los Angeles-, Drivision of Vocnt'Iona 1 ^ * 
Education, Allied H^.^lth Profeielons Projects; i97l\ 

'Yagi^ IC/,' et al . , The Design and Evaluation of Vocational Technical 
Education CurrU:ula Through Functional Job' Analysis Alexandria, ^ 
^. : Human Resource's Research Organisation Technical Report 7,17 
5, June, 197i.^^ationa^l Technical Information Service //PB^206 



106. 




r 



. i- 



/ 




• 92 



.87- 



ADDITIONAL BIBLIOGRAPHY* FROM HSMS REPORTS (THROUGH 1973) 

m 

1* Bright, James R. , "The Relationship of Incseasing Automation and Skill • 
Requirements/' in The Employment Impact of Techn ological Qiange; — Tech- 
nolofey and The American Economy , Appendix Volume II, Washington, DC: 
the National Commission o)^^ Technology , Automation, aijd Economic Progress, 
^ 1966, 201-316. ^ , 

s 

2. Fine,' Sidney A. , Functional Job Analysis. Manual , Manpower Data Collection 
Study - Phase II, Washington, DC: ^The W^,E. Upjohp Institute for Employ- 
«ment Research, undated. ^ 



3. Fleishman, Edwin A., "The Description and Prediction of Pei^ptual- 
Motor Skill 'Leading," ifl-TtDb-^nrr-GrdaCT ^ Ed .)/ Training Rese arch and 
Education , New York:* J. Wiley ahd Sons, Inc., 1962, 137-176. 



4. Ghiselli, E.E., The Measurement of Occupational Aptitude . Berkeley: 
University -of California Pres^s, 1955, . 

5. Jackson, Vivian C, Task Analysis, A Systetffbic Approactf ^to Designing 
New Careers Programs . New York: New Careers Training Laboratory,^ New 
York University, ^ , — - — 

6: Kirkpatrick, J,J.., Ewen, R;B., Barrett,* R.S. , and.Katzel,^ R.A., Teg^tlng 
and Fair Employment , New York: New-York Sfaiiversity Press", 1968. 

7. Lopez, FrM., Evaluating Employee Performance , Chicago: Public Personnel 
Association, 1968. ^ 

8r\Q^, Jay, and Leukhart,. Richard H,, Job Evaluat ion: A Basis for Sound 
WageJ^dministration , Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1954. 

9. Parker, James F., Jr., Reilly, Raymond E., Dillon, R.F., Andrews ,. Thomas 
- -G., Fleishman, Edvin A., Development of a Batt ery of Te8t'8_Fpy Measure- 
ment of Primary Perceptual-Moter Performance , Arlington, Va. : BioTech- 
* no logy". Inc., 1965. • / 

10. Springer, Doris, "Ratings of Candidates for Promotion by Co-workers and 
Supervisprs,'' in T.L* Whisler and Shirley F. Harper (Eds.), Perft^nnance 
Appraisal! ' Research and Practice , Ne^Yotk: . Holt, Rinehart and Wins tooj 
1962. ^ , ' \ ' 

11. ,U.S. Department ^f Labor, Bureau of .Employment Security, Dictionary of 

. Occupational Titles, Volum^I ; ' Def iio>l'fcionB of Titles ; Volume LI; Occu- 

patiohal Classification ; . and Suppl^ent . Washington,. DC: Superintendent 
^ of Documents,. 3rd edition; 1965. . ^ 

1*2. -U.S. Department of LaWr, Manpower Administrafcfon, Bure'au of Employment 
Security, Training & Referencj^ Manual for Job -Analysis , Washington, ^C:- 
U.S. Government Printing' Of^i?^, 1965. ' ] 

i 

13. U.S. ^Department of L 

sh 



abor. Manpower Administration, A Handbook -for Job 



Restructuring , Washijngton, DC: U.S. Government Printing Office, 1970. 

, „ . -88; ^ '-^ ■ . 



^ BIBLIOGRAPHY FOR FEASIBILITY STUDY 
(In addition tc5 HSMS reports) 

1. American Society of Radiologi^cJ^chno legists , Cur^ulmn Guide for Progra as 



in Radiologic Technology ^ Chicago, 1976- 



2. American Society of Radio^pgic Technologists, Syllabus for Radiation Therapy 
Technology Education , Chicago, 1977. 

3. Equal Employment Opportunity Coordinating Council, Employee" Selection 
Procedures . Federal Register, July 14, 1976, 41 (136). ~ 

4. Gol dstein , Harteld M. and Horowitz, Morris /i. Entry-Level Health Occupations ; 
Development and Tuture"T Bal t imbre : Johhs Hbplcins University Press, 197 7. 

Goldstein, Hpold M, and^Hotdwitz, Morris A. Qulde to RestructuriTiR Medjcal 
• , >Manpover Occupations in Hospitals J Boston: \Spa\i4,di^g, 1975. 



J 



Human AbiliH^^es .^ 



6. Harman, H.HjL Final Report of Research on .Adse sl 
Prince'ton^, /N» J Educational- Testing Service, 

7. Health 1^ii()ower Council of California, A^ Task Analysis' Method for In^roved 
Manpower Utilization in the Health Sciences^ Orinda, Calif.: Health Manpower - 

^Council oJt California, 1970. ~ * . 

8. Meltzer,/D. and Arguello, T., The Job glement Approach to Job Analysis ," 
Denver: / Career Service Aiithority, 1973. 

/ V ■ ■ ^ * " 

9% Mussio,/ S.J. "^and Smith, M.K. Content Validity: A Procedural Manual . > 
Chicagd: Itvfcernational Personnel Management Association, 1973; . 

10. Natior/al Commissioti for Manpower Policy, Employment Impacts of Health Policy 

^ Pevel^pments , Special Report No, 11 (by Prof. Rashi Fein>(, Washington, DCi 1976. 

11. P'ajei/, K.G. (EdJ, Job Analysis) - Developing and Documenting Data , Washington, 
.DC: /U.S. Civil Service Commission, 1973. 

12. Rosinf eld,' Michael, and Thornton, Richard F. A Case Study in J5b-sAnalysis 
Metjhodology , Princeton^^N. J. : Educational Testing Service, 1976. - 

13. Tethnpmics, Inc,, Job^ Analysis, Technicjuea for Retfucturing Health Manpower 
EdlicaAon and Training in th^e Navy Medjcal Department , McLean, Va.: 
Ttfchnomics, Inc., 1972. ^ 

• ' - 

14. Technomics, Inc, , A System Approach to Allied "kealth Education , McLean, Va. : 
lechnomits, inc., 19-74. 

— A,^^^ ' ^ ' 

/u.S% Deparrtment of JLabor,* Manpower_Administration, Handbook for Analyzing Joba» , 
Washington, DC: ^ Government Printirtg^Of f ice, 1972. ^ 

16./ Wilspn, Michael, Job Analysis 'for Human Resource Maiui^ement ; A Review &f • ' 
SalectecT Research and Development , Manpaower Reaearch Monograph No. 36, 
Washington, DC: U.S. Department of Labor, ManpowerwAdalnl8tratlfijL_-1974% 

■6 



9i 

-89- 



